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WO 98/23565 PCT/US97/21649 

Aminoguanidines and Alkoxyguanidines as Protease Inhibitors 



Background of the Invention 

Field of the Invention 

The present invention relates to novel compounds that function as enzyme inhibitors, 
and particularly to a new class of non-peptidic inhibitors of proteolytic enzymes. 

Related Art 

Proteases are enzymes that cleave proteins at single, specific peptide bonds. Proteases 
can be classified into four generic classes: serine, thiol or cysteinyl, acid or aspartyl, and 
metalloproteases (Cuypers et al, 1 Biol Chem. 257:7086 (1982)). Proteases are essential to 
a variety of biological activities, such as digestion, formation and dissolution of blood clots, 
reproduction and the immune reaction to foreign cells and organisms. Aberrant proteolysis 
is associated with a number of disease states in man and other mammals. The human 
neutrophil proteases, elastase and cathepsin G, have been implicated as contributing to disease 
states marked by tissue destruction. These disease states include emphysema, rheumatoid 
arthritis, corneal ulcers and glomerular nephritis. (Barret in Enzyme Inhibitors as Drugs, 
Sandler, ed., University Park Press, Baltimore, (1980)). Additional proteases such as plasmin, 
C-l esterase, C-3 convertase, urokinase, plasminogen activator, acrosin, and kallikreins play 
key roles in normal biological functions of mammals. In many instances, it is beneficial to 
disrupt the function of one or more proteolytic enzymes in the course of therapeutically 
treating a mammal. 

Serine proteases include such enzymes as elastase (human leukocyte), cathepsin G, 
plasmin, C-l esterase, C-3 convertase, urokinase, plasminogen activator, acrosin, 
chymotrypsin, trypsin, thrombin, factor Xa and kallikreins. 

Human leukocyte elastase is released by polymorphonuclear leukocytes at sites of 
inflammation and thus is a contributing cause for a number of disease states. Cathepsin G is 
another human neutrophil serine protease. Compounds with the ability to inhibit the activity 
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of these enzymes arc expected to have an anti-inflammatory effect useful in the treatment of 
gout, rheumatoid arthritis and other inflammatory diseases, and in the treatment of 
emphysema. Chymotrypsin and trypsin are digestive enzymes. Inhibitors of these enzymes 
are useful in treating pancreatitis. Inhibitors of urokinase and plasminogen activator are 
5 useful in treating excessive cell growth disease states, such as benign prostatic hypertrophy, 
prostatic carcinoma and psoriasis. 

The serine protease thrombin occupies a central role in hemostasis and thrombosis, 
and as a multifactorial protein, induces a number of effects on platelets, endothelial cells, 
smooth muscle cells, leukocytes, the heart and neurons (Tapparelli et ai, Trends in 
10 Pharmacological Sciences 7-*:366-376 (1993); Lefkovits and Topol, Circulation 90(3):1522- 
1536 (1994); Harker, Blood Coagulation and Fibrinolysis 5 (Suppl /;:S47-S58 (1994)). 
Activation of the coagulation cascade through either the intrinsic pathway (contact activation) 
or the extrinsic pathway (activation by exposure of plasma to a non-endothelial surface, 
damage to vessel walls or tissue factor release) leads to a series of biochemical events that 
15 converge on thrombin. Thrombin cleaves fibrinogen ultimately leading to a hemostatic plug 
(clot formation), potently activates platelets through a unique proteolytic cleavage of the cell 
surface thrombin receptor (Coughlin, Seminars in Hematology J/(4):270-277 (1994)), and 
autoamplifies its own production through a feedback mechanism. Thus, inhibitors of 
thrombin function have therapeutic potential in a host of cardiovascular and non- 
20 cardiovascular diseases, including: myocardial infarction; unstable angina; stroke; restenosis; 
deep vein thrombosis; disseminated intravascular coagulation caused by trauma, sepsis or 
tumor metastasis; hemodialysis; cardiopulmonary bypass surgery; adult respiratory distress 
syndrome; endotoxic shock; rheumatoid arthritis; ulcerative colitis; induration; metastasis; 
hypercoagulability during chemotherapy; Alzheimer's disease; Down's syndrome; fibrin 
25 formation in the eye; and wound healing. Other uses include the use of said thrombin 
inhibitors as anticoagulants either embedded in or physically linked to materials used in the 
manufacture of devices used in blood collection, blood circulation, and blood storage, such 
as catheters, blood dialysis machines, blood collection syringes and tubes, blood lines and 
stents. 

30 Factor Xa is another serine protease in the coagulation pathway. Factor Xa associates 

with factor Va and calcium on a phospholipid membrane thereby forming a prothrombinasc 
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complex. This prothrorabinase complex then converts prothrombin to thrombin (Claeson, 
Blood Coagulation and Fibrinolysis 5:411-436 (1994); Harker, Blood Coagulation and 
Fibrinolysis 5 (Suppl /;:S47-S58 (1994)). Inhibitors of factor Xa are thought to offer an 
advantage over agents that directly inhibit thrombin since direct thrombin inhibitors still 

5 permit significant new thrombin generation (Lefkovits and Topol, Circulation P0(3):1522- 
1536 (1994); Harker, Blood Coagulation and Fibrinolysis 5 (Suppl /;:S47-S58 (1994)). 

A need continues to exist for non-peptidic compounds that are potent and selective 
protease inhibitors, and which possess greater bioavailability and fewer side-effects than 
currently available protease inhibitors. Accordingly, new classes of potent protease inhibitors, 

10 characterized by potent inhibitory capacity and low mammalian toxicity, are potentially 
valuable therapeutic agents for a variety of conditions, including treatment of a number of 
mammalian proteolytic disease states. 

Ozawa. H. et a/., Yakugaku Zasshi, 95{8):966-74 (1975) describe a number of benzyl- 
and benzylidine aminoguanidine and amidinohydrazone compounds. For example, the 

15 following salts are described: 

CH 3 0 

\ NH 



CH 3 0 CH 2 — CH 2 — NH— NH— C— NH 2 • 1 / 2 H 2 S0 4 

CH3O 



and 



CI 

i / NH 

j— NH— NH— C— NH 2 * 1 / 2 H 2 S0 4 



V_( <CHi,J ' 

ct 



The compounds were tested for their effect on blood pressure in rats. 
20 Augstein, J. et al? J. Med Chem.. 10(3):39\-4QQ (1967) discloses a series of 

aryloxyalkylamino-guanidines of the formula: 



/=\ / ,NHR 3 
L, }— 0(CH 2 ) n N— NHC 
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In some compounds R, is methoxy, while R 2 is hydrogen and R 3 and R< are either hydrogen 
or methyl. Several such aminoguanidines containing chloro and methyl substituents in the 
aromatic ring were shown to possess adrenergic neuron blocking properties and to inhibit 
dopamine p-oxidase in vitro. The synthesis and testing of aminoguanidines containing one 
5 or more methoxy substituents in the aromatic ring is also disclosed. 

Summary of the Invention 

The present invention is directed to novel compounds having Formula / (below). Also 
provided are processes for preparing compounds of Formula /. The novel compounds of the 
present invention are potent inhibitors of proteases, especially trypsin-like serine proteases, 

10 such as chymotrypsin; trypsin, thrombin, plasmin and factor Xa, Certain of the compounds 
exhibit antithrombotic activity via direct, selective inhibition of thrombin, or are intermediates 
useful for forming compounds having antithrombotic activity. 

The invention includes a composition for inhibiting loss of blood platelets, inhibiting 
formation of blood platelet aggregates, inhibiting formation of fibrin, inhibiting thrombus 

15 formation, and inhibiting embolus formation in a mammal, comprising a compound of the 
invention in a pharmaceutical ly acceptable carrier. These compositions may optionally 
include anticoagulants, antiplatelet agents, and thrombolytic agents. The compositions can 
be added to blood, blood products, or mammalian organs in order to effect the desired 
inhibitions. 

20 Also provided are methods of inhibiting or treating aberrant proteolysis in a mammal, 

and methods for treating myocardial infarction; unstable angina; stroke; restenosis; deep vein 
thrombosis; disseminated intravascular coagulation caused by trauma, sepsis or tumor 
metastasis; hemodialysis; cardiopulmonary bypass surgery; adult respiratory distress 
syndrome; endotoxic shock; rheumatoid arthritis; ulcerative colitis; induration; metastasis; 

25 hypercoagulability during chemotherapy; Alzheimer's disease; Down's syndrome; fibrin 
formation in the eye; and wound healing. Other uses of compounds of the invention are as 
anticoagulants either embedded in or physically linked to materials used in the manufacture 
of devices used in blood collection, blood circulation, and blood storage, such as catheters, 
blood dialysis machines, blood collection syringes and tubes, blood lines and stents. 
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The invention also includes a method for reducing the thrombogenicity of a surface 
in a mammal by attaching to the surface, either covalently or noncovalently, a compound of 
the invention. 

Detailed Description of the Preferred Embodiments 

Compounds of the present invention include compounds of Formula/: 



or a solvate, hydrate or pharmaceutically acceptable salt thereof; wherein: 

R 1 is one of alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl or heteroaryl, any of 

which may be optionally substituted; 

2 is one of-NR ,0 SO 2 - -S0 2 NR 10 -, -NR 10 C(R y R z }-, -C(R y R z )NR 10 - 

-OS0 3 - -S0 2 0-, -OCXR'R*)-, -C(R y R z )0-, -NR ,0 CO- or -CONK 10 -; 

R y and R 1 are each independently one of hydrogen, alkyl, cycloalkyl, aryl, aralkyl, 

hydroxyalkyl, carboxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or 

carboxy; 

R 2 , R 3 and R 4 are each independently one of hydrogen, alkyl, cycloalkyl, alkenyl, 
alkynyl, optionally substituted aryl, optionally substituted aralkyl, optionally substituted 
heteroaryl, trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro, carboxamido, -C0 2 R x , 
-CH 2 OR x or -OR x , or when present on adjacent carbon atoms, R 2 and R J may also be 
taken together to form one of -CH=CH-CH=CH- or -(CH 2 ) q -, where q is from 2 to 6, 
and K 4 is defined as above; 

R x , in each instance, is independently one of hydrogen, alkyl or cycloalkyl wherein 
said alkyl or cycloalkyl groups may optionally have one or more unsaturations; 

Yisoneof-O-, -NR 10 -, -S-, -CHR 10 - or a covalent bond; 

X is oxygen or NR 9 ; 




NRbRc 



/ 
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R 9 is one of hydrogen, alkyl, cycloalkyl or aryl, wherein said alkyl, cycloalkyl or 
aryl can be optionally substituted with amino, monoalkylamino, dialkylamino, alkoxy, 
hydroxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, aryl, heteroaryl, 
acylamino, cyano or trifluoromethyl; 

R 6 is one of hydrogen, alkyl, aralkyi, aryl, hydroxyalkyl, aminoalkyl, 
monoalkylamino(C 2 . l0 )alkyl, dialkylamino(C 2 . 10 )alkyl or carboxyalkyl, or alternatively, R* 
and R 13 taken together to form -(CH 2 ) W -, where w is 1 -5; 

R 7 is one of hydrogen, alkyl, aralkyi, aryj, hydroxyalkyl, aminoalkyl, 
monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, hydroxy, alkoxy, aralkoxy, 
aryloxy, heteroaryloxy, or mono- or di- alkylamino, provided that n is other than zero 
when R 7 is hydroxy, alkoxy, aralkoxy, aryloxy, heteroaryloxy, or mono- or di- alkylamino; 

R 8 , R" and R 12 are each independently one of hydrogen, alkyl, aralkyi, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or carboxyalkyl; 

or R 7 and R* are taken together to form -(CH 2 ) y - where y is zero (a bond), 1 or 2, 
while R" and R' 2 are defined as above; or R 7 and R 12 are taken together to form -(CH 2 ) q -, 
where q is zero (a bond), or 1 to 8, while R 8 and R 11 are defined as above; or R* and R" are 
taken together to form -(CHj)-, where r is 2-8, while R 7 and R 12 are defined as above; 

R 10 , in each instance, is independently one of hydrogen, alkyl, aralkyi, aryl, 
hydroxy(C 2 . ]0 )alkyl, amino(C 2 ., 0 )alkyI, monoalkylamino(C 2 . l0 )alkyl, 
dialkylamino(C 2 ., 0 )alkyl or carboxyalkyl; 

R", R b and R e are independently hydrogen, alkyl, hydroxy, alkoxy, aryloxy, 
aralkoxy, alkoxycarbonyloxy, cyano or -C0 2 R*; 

R w is alkyl, cycloalkyl, phenyl, benzyl, 




Rd Re 
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where R d and R* are independently hydrogen. C w alkyl, C 2j6 alkenyl or phenyl, R f is 
hydrogen, C M alkyl, alkenyl or phenyl, R 8 is hydrogen, C |j6 alkyl, alkenyl or 
phenyl, and R h is aralkyl or C M alkyl; 

n is from zero to 8; and m is from zero to 4. 

A preferred group of compounds falling within the scope of the present invention 
include compounds of Formula / wherein: 

R 1 is one of C M0 aryl, pyridinyl, thiophenyl (i.e., thiophene), quinazolinyl, quinolinyl 
or tetrahydroquinoiinyl, any of which is optionally substituted by one or two of hydroxy, nitro, 
trifluoromethyl, halogen, C l<6 alkyl, C wo aryl, C M alkoxy, C^q ar(C^)alkoxy, C w 
aminoalkyl, C M aminoalkoxy, amino, mono(C M )alkylamino, di(C,Jalkylamino, 
alkoxycarbonylamino, C w alkoxycarbonyl, carboxy, C w hydroxyalkyl, C,^ hydroxyalkoxy, 
(C,^)alkoxy(C 2 . 6 )alkoxy, mono- and di- C M alkyIamino(C,Jalkoxy, C 2 _ t0 
mono(carboxyalkyl)amino, di(C 2 _ t0 carboxyaikyl)amino, C 6 . M ar(C, J alkoxycarbonyl, C 2h6 
alkynylcarbonyl, C M aikylsulfonyl, C 2 . 6 alkenylsulfonyl, alkynylsulfonyl, Q_ l0 
arylsulfonyl, C M0 ar(C M ) aikylsulfonyl, C,^ alkylsulfinyl, C M alkylsulfonamido, C M0 
arylsulfonamido, C 6 ., 0 an^C, J alkylsulfonamido, amidino, guanidino, C u alkyliminoamino, 
formyliminoamino^C^ carboxyaikoxy, C 2j6 carboxyalkyl, carboxyalkylamino, cyano, 
trifluoromethoxy, perfluoroethoxy and R l3 R u NSO,-; 

R 13 and R 14 are independently selected from the group consisting of hydrogen, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle, heterocycloalkyl, carboxyalkyl, 
alkoxycarbonylalkyl, cyano(C2. l0 )alkyl, hydroxy(C 2 . l0 )aikyl, alkoxyCQ.nOaikyl, mono- 
and di-alkylaminoCCj.jtOalkyl, or R t3 and R 14 can be taken together with the nitrogen 
atom to which they are attached to form a three to seven membered ring, optionally 
containing one or more heteroatoms in addition to said nitrogen, such as oxygen, 
sulfur, or nitrogen (NR ,5 )> said ring being preferably saturated, and said ring having 
one or two optional substituents selected from the group consisting of hydroxy, 
acyloxy, alkoxy, aryloxy, amino, mono- and di- alkylamino, acylamino, alkyl, 
cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle, heterocycloalkyl, carboxyalkyl, 
alkoxycarbonylalkyl, cyano(C 2 . I0 )alkyl, hydroxy(C 2 . l0 )alkyl, alkoxy(C 2 . l0 )alkyi > mono- 
and di-alkylamino(C M0 )alkyl, carboxy, alkoxycarbonyl, carboxamido, formyl, 
alkanoyl, aroyl, aralkanoyl, sulfonyl, aikylsulfonyl, alkoxysuifonyl, sulfonamido, 
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phosphonyl, phosphoramido ; and phosphinyl, and wherein R 13 is selected from the 
group consisting of hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, 
heterocycle, heterocycloalkyl, carboxyalkyl, alkoxycarbonylalkyl, cyano(C 2 . l0 )alkyl ) 
hydroxy(C2. 10 )alkyi, alkoxy(C 2 . 10 )alkyl, mono- and di-aikylamino(C 2 .i 0 )alkyl, carboxy, 
alkoxycarbonyl, carboxamido, formyl, alkanoyl, aroyl, aralkanoyl, sulfonyl, 
alkylsulfonyl, alkoxysulfonyl, sulfonamido, phosphonyl, phosphoramido, and 
phosphinyl; 

Z is one of -S0 2 0- -SC^NR 10 -, -C(R y R*)0- or -OC(WR z )-, where R y and R z are 
each hydrogen; 

R 2 , R 3 and R 4 are independently one of hydrogen, C M alkyl, C 3 . g cycloalkyl, phenyl, 
benzyl, trifluoromethyl, halogen, hydroxy(C M )aikyl, cyano f nitro, carboxamido, carboxy, 
C M alkoxycarbonyl, C M alkoxymethyl or C M alkoxy; or alternatively, K 1 and R 3 , when 
present on adjacent carbon atoms, may also be taken together to form one of 
-CH=CH-CH=CH- or-<CH 2 ) q - where q is from 2 to 6, and R 4 is as defined above; 

Y is one of -0-, -S-, -NR'°- or a covalent bond; 

R\ R b and R c are each one of hydrogen, C M alkyl, hydroxy, C M alkoxy, phenoxy, 
C M alkyloxycarbonyl, benzyloxycarbonyl, cyano, 




O 



where R h is benzyl, methyl, ethyl, isopropyl, rec-butyl or /-butyl, and where R f is hydrogen 
or C,^ alkyl; 

R 6 is one of hydrogen, C,^ alkyl, C 6 . 10 ar(C, Jalkyi, C 6 . l0 aryl, 
C 2 . l0 hydroxyalkyl, C 2 . I0 aminoalkyl, mono(C, Jalkylamino(C 2 Jalkyl, 
di(C M )alkylamino(C 2 Jalkyl or C 2 _ 10 carboxyalkyl; 

R\ R 8 , R u and R" are independently one of hydrogen, C,^ alkyl, C 2 _ l0 carboxyalkyl 
or C 2 . I0 hydroxyalkyl, or R 7 and R 8 are taken together to form -(CH 2 ) y - where y is zero, 1 
or 2, while R" and R 1? are defined as above; or R 7 and R' 2 are taken together to form 
-(CH 2 ) q -, where q is zero (a bond), or I, 2 or 3, while R 8 and R" are defined as above; or 
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R* and R" are taken together to form -{CHJ-, where r is 2, 3, or 4, while R 7 and R 12 arc 
defined as above; 

R 9 is hydrogen, or C M0 alkyl, optionally substituted with amino, 
mono(C, Jalkylamino, C,^ alkoxy, hydroxy, carboxy, phenyl, C M alkyloxycarbonyl, C^ iQ 
ar(C M )alkoxycarbonyl, C 1-6 acylamino, cyano or trifluoromethyi; 

R 10 , in each instance, is independently hydrogen, C I-6 alkyl, benzyl, phenyl, C^,,, 
hydroxyalkyl, C 2 _ l0 aminoalkyl, C M monoalkylamino^Jalkyl, C M 
dialkylamino(C 2 _ 8 )alkyl or C 2 . 10 carboxyaikyl; 

n is from zero to 8; and m is from zero to 4. 

In this preferred embodiment, R' can be one of C M0 aryl, pyridinyl, thiophenyl 
(i.e., thiophene), quinazoiinyl, quinolinyl or tetrahydroquinolinyl, any of which is 
optionally substituted by one or two of hydroxy, nitro, trifluoromethyi, 
halogen, C,^ aikyl, C w alkoxy, C Ij6 aminoalkyl, C M aminoalkoxy, 
amino, mono(C (J ,)alkylamino ¥ di(C M )alky!amino ? C 3 . 6 alkoxycarbonylamino, 
C 2 ^ alkoxycarbonyl, carboxy, C w hydroxyalkyl, hydroxyalkoxy, 
C 2 ., 0 mono(carboxyalkyl)amino, bis(C 2 . )0 carboxyalkyl)amino, C^ l4 
ar(C, J alkoxycarbonyl, alkynylcarbonyl, C,^ alkylsulfonyl, 
alkenylsulfonyl, C 2rf6 alkynylsulfonyl, C,^ aikylsulfinyl, C M alkylsulfonamido, amidino, 
guanidino, C M alkyliminoamino, formyliminoamino, C 2 ^ 

carboxyalkoxy, C 2j6 carboxyaikyl, carboxyalkylamino, cyano, trifluoromethoxy, and 
perfluoroethoxy. 

An especially preferred group of compounds include compounds of Formula / 
wherein: 

R 1 is one of phenyl, naphthyl, pyridyl, thiophenyl, quinolinyl or isoquinolinyl, 
optionally substituted by one or two of chloro, methoxy, methyl, trifluoromethyi, cyano, 
nitro, amino or dimethylamino; 

Z is one of -S0 3 0- -S0 2 NR'°- -CH 2 0- or -OCH 2 -; 

R 2 and R 3 are hydrogen or C M alkyl, or R 2 and R 3 may also be taken together to 
form -CH=CH-CH=CH-; 

R 4 is one of hydrogen, methyl, methoxy or trifluoromethyi; 
Y is one of O, NR 10 or a covalent bond; 
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R\ R b and R e are hydrogen, hydroxy, 




O 



where R h is benzyl or /-butyl, and where R f is hydrogen or methyl; 

R 6 is hydrogen, C M alkyl, C 2 ^ hydroxyalkyl, C 2j) carboxyalkyl, aminoalkyl, 
dimethylamino(C 2 . 8 )aIkyl, or methylamino(C 2 . 8 )alkyI; 

R 7 , R 8 , R" and R 12 are independently one of hydrogen, C,^ alkyl, C 2 ., 0 
hydroxyalkyl or C 2 ., 0 carboxyalkyl, or R 7 and R 8 are taken together to form -(CHJy- where 
y is zero, I or 2, while R" and R 12 are defined as above; or R 7 and R 12 are taken together to 
form -(CH 2 ) q - where q is zero (a bond), or 1 , 2 or 3, while R* and R" are defined as 
above; or R 8 and R u are taken together to form -(CH 2 ) r - where r is 2, 3 or 4, while R 7 and 
R 12 are defined as above; 

R 9 is hydrogen or C M alkyl; 

R 10 , in each instance, is independently hydrogen, C M alkyl, C,^ hydroxyalkyl, C 2U 
carboxyalkyl, C 2 . 4 aminoalkyl, dimethylamino(C 2 . g )aIkyl, methylamino(C 2 . 8 )alkyl; 
n is from zero to 4; and m is zero, 1, 2 or 3. 

Another especially preferred group of compounds include compounds of Formula / 
wherein: 

R 1 is phenyl, substituted by one of alkylsulfonyl, arylsulfonyl and R D R ,4 NS0 2 - 
where R 13 and R M are independently selected from the group consisting of 
hydrogen, C M alkyl, C 3 . ? cycloalkyl, alkenyl, C w alkynyl, C M0 aryl, C^ i0 
ar(C M )alkyl, pyridyl, pyridyl(C M )alkyl, carboxy(C lHb )alkyI, C M 
alkoxycarbonyl(C M )aikyl, cyano(CjJalkyl, hydroxy^^alkyl, C M 
alkoxy(C 2 Jalkyl, mono- and di-(C M )alkylamino(C 2 Jalkyl, or R 13 and R 14 can be 
taken together with the nitrogen atom to which they are attached to form a 
heterocyclic ring selected from the group consisting of N-morpholinosulfonyl, 
N-piperazinylsulfonyl (optionally N* substituted with C l-6 alkyl, C,^ hydroxyalkyl, 
Cj.,0 aryl, C 6 . l0 aryl(C M )alkyl, C,^ alkylsulfonyl, arylsulfonyl, C,^ 
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alkylcarbonyl, morpholino or C M0 arylcarbonyl), N-pyrrolylsulfonyl, 
N-piperidinylsulfonyl, N-pyrrolidinylsulfonyl, N-dihydropyridylsulfonyl, 
N-indolylsulfonyl, wherein said heterocyclic ring can be optionally substituted with 
one or two of hydroxy, C u alkanoyloxy, C 1j6 alkoxy, C 6 . I0 aryloxy, amino, mono- 
and di- C,^ alkylamino, C ia alkanoylamino, C M alkyl, C 3 . 7 cycloalkyl, C^ lQ aryl, 

ar(C M )alkyl, heterocycle, heterocycloalkyl, carboxyCC, Jalkyl, C M 
aikoxycarbonyl(C, Jalkyl, cyano(C w )alkyl, hydroxy(C 2 Jalkyl, C M 
alkoxy(C^)alkyl, mono- and dHC^alkylamino^Jalkyl, carboxy, C u 
alkoxycarbonyl, carboxamido, formyi, C,^ alkanoyl, C^ 0 aroyl, C M0 
ar(C M )alkanoyL sulfonyl, alkylsulfonyi, C M alkoxysuifonyl, sulfonamido, 
phosphonyl, phosphoramido, or phosphinyl; 
Z is one of -SO,0-. -S0 2 NR'°- -CH 3 0- or -OCH 2 -; 

R 2 and R 3 are hydrogen or C M alkyl, or R 2 and R 3 may also be taken together to 
form-CH=CH-CH=CH-; 

R 4 is one of hydrogen, methyl, methoxy or trifluoromethyl; 
Y is one of 0, NR 10 or a covalent bond; 
R 1 , R b and R c are hydrogen, hydroxy, 




O 



where R h is benzyl or /-butyl, and where R f is hydrogen or methyl; 

R 6 is hydrogen, C M alkyl, C 1A hydroxyalkyl, carboxyalkyl, C w aminoalkyl, 
dimethylamino(C 2 .,)alkyl, or methylamino(C 2 .,)alkyl; 

R 7 , R 8 , R M and R 12 are independently one of hydrogen, C,^ alkyl, C^q 
hydroxyalkyl or C^o carboxyalkyl, or R 7 and R 8 are taken together to form -(CH 2 ) y - where 
y is zero, 1 or 2, while R 11 and R 12 are defined as above; or R 7 and R 12 are taken together to 
form ~iCH 2 \- where q is zero (a bond), or 1, 2 or 3, while R 8 and R" are defined as 
above; or R 8 and R n are taken together to form -<CH 2 ) r - where r is 2, 3 or 4, while R 7 and 
R 12 are defined as above; 
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R* is hydrogen or C M alky 1 ; 

R 10 , in each instance, is independently hydrogen, C M aikyl, Cj^ hydroxyalkyl, 
carboxyalkyl, C 2 ^ aminoalkyl, dimethylamino(C 2 .,)alkyl, memylaminoCC^aikyl; 
n is from zero to 4; and m is zero, 1, 2 or 3. 
5 The moiety -Z-R 1 of Formula / is attached to the benzene ring in a position ortho~ t 

meta- or para- to Y, with the meta- position being preferred. 

Preferred compounds of the present invention are those of Formula / wherein Y is 
one of divalent oxygen (— O — ), — NR 10 — or a covalent bond, most preferably — O — and 
Z is one of — S0 2 NR'°— , — S0 2 0— or — CH 2 0— , most preferably — S0 2 0— . 

1 o Preferred compounds of the present invention are those of Formula / wherein R ! is 

one of C M2 alkyl, especially C 3 _, alkyl, C<_ 7 cycioalkyl, C 2 . s alkenyl, C 2 _, alkynyl or C^, 
aryl, especially C 6 ., 0 aryl, any of which is optionally substituted. Substituents that can be 
optionally present on the R 1 moieties include one or more, preferably one or two, of 
hydroxy, nitro, trifluoromethyl, halogen, alkoxy, aralkoxy, aminoalkoxy, aminoalkyl, 

15 hydroxyalkyl, hydroxyalkoxy, alkoxyalkoxy, mono- and di-alkylaminoalkoxy, cyano, aryl, 
amino, monoalkylamino, dialkylamino, carboxy, carboxyalkyl, carboxyalkoxy, 
mono(hydroxyalkyl)amino, bis(hydroxyalkyl)amino, mono(carboxyalkyl)amino, 
bis(carboxyalkyl)amino, alkoxycarbonylamino, alkoxycarbonyl, aralkoxycarbonyl, 
alkenylcarbonyl, alkynylcarbonyl, alkylsulfonyl, alkenylsulfonyl, aikynylsulfonyl, 

20 arylsulfonyl, aralkylsulfonyl, alkylsulfinyl, alkylsulfonamido, arylsulfonamido, 
aralkylsulfonamido, amidino, guanidino, alkyliminoaraino, formyliminoamino, 
trifluoromethoxy, perfluoroethoxy or an aminosulfonyl group R 13 R H NS0 2 - where R 13 and 
R 14 are as defined above. A further substituent on aryl, cycioalkyl, alkenyl, alkynyl and 
araikyl moieties of R l includes one or more, preferably one or two, alkyl moieties. 

25 Preferred values of optional substituents on R 1 include hydroxy, nitro, 

trifluoromethyl, halogen, C M alkyl, C M alkoxy, C,^ aminoalkyl, C M0 aryl, 

ar(C, Jalkoxy, biphenyl(C, Jalkoxy C,^ aminoalkoxy, amino, mono(C M )alkylamino, 
di(C, Jalkylamino, C 24) alkoxycarbonylamino, C w alkoxycarbonyl, 
carboxy, C M hydroxyalkyl, C 2 .i 0 monoCcarboxyalkyOamino, bis(C 2 . l0 carboxyalkyl)amino, 

30 ar(C, Jalkoxycarbonyl, alkynyicarbonyl, C,^ alkylsulfonyl, Q.,0 arylsulfonyl, 

C M alkenylsulfonyl, aikynylsulfonyl, C M alkylsulfinyl, C,^ alkylsulfonamido, 
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amidino, guanidino, C t ^ alkyliminoamino, formyliminoamino, Cj^ carboxyalkoxy, 
carboxyalkylamino, cyano, trifluoromethoxy, and perfluoroethoxy. 

Additional preferred values of optional substituents on R l include C w 
alkylsulfonyl, C 6 . l0 arylsulfonyl, C M0 ar(C, J alkylsulfonyl, C^ lQ arylsulfonamido, 
5 Q.,0 a^C, J alkylsulfonamido, //-morpholinosulfonyl, and R 13 R u NS0 2 - where R 13 and 
R M are independently selected from the group consisting of hydrogen, C,^ alkyl, C 3 . 7 
cycloalkyl, alkenyl, C w alkynyL C M0 aryl, C^ 10 ar(C M )alkyl, pyridyl, 
pyridyl(C M )alkyl, carboxy(C, Jalkyl, C M alkoxycarbonyl(C M )aikyl, cyano(C 2 Jalkyl, 
hydroxy(C 2 Jalkyl, C M alkoxy(C 2 Jalkyl, mono- and di-(C M )alkylamino(C 2 Jalkyl, or R' 3 

10 and R M can be taken together with the nitrogen atom to which they are attached to form a 
heterocyclic ring selected from the group consisting of N-morpholinosulfonyl, 
N-piperazinylsulfonyl (optionally N' substituted with C,^ alkyl, C,^ hydroxyalkyl, Q.,0 
aryl, C^o aryI(C, Jalkyl, C M alkylsulfonyl, C M0 arylsulfonyl, C u alkylcarbonyl, 
morpholino or C 6 . l0 arylcarbonyi), N-pyrrolylsulfonyl, N-piperidinylsulfonyl, 

15 N-pyrrolidinylsulfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl, wherein said 
heterocyclic ring can be optionally substituted with one or two of hydroxy, C,. g 
alkanoyloxy, C l-6 alkoxy, C 6 . I0 aryioxy, amino, mono- and di- alkylamino, C,. g 
alkanoylamino, C M alkyl, C M cycloalkyl, C± m aryl, C 6A0 ar(C M )alkyl, heterocycle, 
heterocycloalkyl, carboxy(C, Jalkyl, C M alkoxycarbonyl(C M )alkyl, cyano(C 2 Jalkyl, 

20 hydroxy(C 2 Jalkyl, C M alkoxyCC^ Jalkyl, mono- and di-(C M )alkyiamino(C 2j6 )alkyl, 
carboxy, C u aikoxycarbonyl, carboxamido, formyl, C M alkanoyl, Q.,0 aroyi, C 6 . l0 
ar(C M )alkanoyl, sulfonyl, C,^ alkylsulfonyl, C w alkoxysulfonyl, sulfonamido, 
phosphonyl, phosphoramido, or phosphinyl. 

An additional preferred group of compounds are those compounds of Formula / 

25 wherein R 1 is heteroaryl or substituted heteroaryl. Preferred R 1 heteroaryl groups include 
pyridyl, pyrazolyl, thiophenyl, chromenyl, benzoxazolyl, benzthiadiazolyl, quinazolinyl, 
quinolinyl, isoquinolinyl and tetrahydroquinolinyl, with thiophenyl, quinazolinyl, 
quinolinyl and tetrahydroquinolinyl being more preferred and thiophenyl, isoquinolinyl 
and quinolinyl especially preferred. Preferred compounds when R 1 is substituted 

30 heteroaryl include those compounds having one of the heteroaryl groups mentioned as 
preferred that have one or more, preferably one or two, substituents that are listed in the 
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preceding paragraph. Preferred substituents when R' is substituted heteroaryi include one 
or more substituents. preferably 1 to 3 substituents, independently selected from halogen, 
C M alkyl, C u alkoxy, amidino, guanidino, carboxyalkoxy, carboxyalkylamino, amino, 
mono(C, Jalkylamino and/or di(C, Jalkylaniino. 
5 Useful values of R' include phenyl, chlorophenyl, iodophenyl, dichlorophenyl, 

bromophenyl, trifluoromethylphenyl, methyisulfonylphenyl, di(trifluoromethyl)phenyl, 
methylphenyl, f-butylphenyl, methoxyphenyl, dimethoxyphenyl, hydroxy phenyl, 
carboxyphenyi, aminophenyl, methylaminophenyl, /j-butylaminophenyl, amidinophenyl, 
guanidinophenyl, formylirninoaminophenyl, acetimidoylaminophenyl, 

10 methoxycarbonylphenyl, ethoxycarbonylphenyl, carboxymethoxyphenyl, naphthyl, 

hydroxynaphthyl, cyclohexyl, cyclopentyl, 2-propylbutyl, 5-chloro-2-methoxyphenyl, 2- 
cyanophenyl, 2-{A r -hydroxy)aminophenyl, 2-{4-biphenylmethoxy)phenyl, 2-(3- 
biphenylmethoxy)phenyl, benzyl, 3-(6-(2,3-dihydro- 1 , 1 -dioxobenzo[b]thiophene)phenyl, 
2-(phenylsulfonyl)phenyl, 2,4-bis(methylsulfonyI)phenyl, and 2-chioro-4- 

15 methyisulfonylphenyl. Additional useful values include 8-quinoIinyt, 5-methyl-8- 

quinolinyl, 4-benzo-2,l t 3-thiadiazolyl, 5-chloro-2-thiophenyl, 5-chloro-l,3-dimethyl-4- 
pyrazolyl, pyridyl, isoquinolinyl, and tetrahydroquinolinyl. 

Useful values of R\ when R 1 is phenyl substituted by R l3 R M NS0 2 - include 2-(N- 
methylphenethylaminosulfonyl)phenyl, bis(2-methoxyethyl)aminosulfonylphenyl, 2-^- 

20 methyl-(3 ,4-dimethoxypheny l)ethy laminosulfonylphenyl, N-mctbyUN- 

emoxycarrx)nylmemyl)arninosulfonylphenyl J 2-(A r -methyl-A r -(2-(2-pyridyl)ethyI)- 
aminosuIfonyl)phenyl, 2-(//-propyl-^-(2-(2-pyridyl)ethyl)aminosulfonyl)phenyl, 2-{N- 
ethyl-jV-{4-pyridylmethyl)aminosulfonyl)phenyl, 2-(N-methyl-A r -(4-methoxyphenyl)- 
aminosulfonyl)phenyl, 2-(//-methyl-//-(4-methoxycarbonylphenyl)aminosulfonyl)phenyl, 

25 2-(/^-(2^yaiioemyl)-A r -(3-pyridylmemyI)aminosulfonyl)phenyl,2-{^ 

cyanoethyl)aminosulfonyl)phenyl, 2-(7V-(2-ethoxycarbonylethyl)-Mbenzyl- 
aminosulfonyl)phenyl, 2-(^-methyi-^-(2-(4-pyridyl)ethyl)aminosulfonyl)phenyl, 2-{N- 
(ethoxycarbonylmethyl)-A^-(2-pyridylmethyl)aminosulfonyl) phenyl, 2-(N,N-Ms- 
(ethoxycarbonylmethyl)aminosulfony I)pheny I, 2-{N, N-h\s- 

30 (carboxymethyl)minosulfonyl)phCTyl 
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aminosulfonyl)phenyl, 2-<//-{2-carboxyethyl)-//-benzylaminosulfonyl)phenyl, 2-(//-(2- 
cyanoethyl)-M(2-furanylmethyl)aminosulfonyi)phenyl, 2-(A r -ethyi-A r -( 1 -benzyl-3- 
pyrroIidinyl)aminosulfonyl)phenyl ( 2-(A r -benzyl-A r -(2-(A r > A r -<limethyiamino)- 
ethyl)aminosuIfonyl)phenyl, 2-(#-methyI-M< 1 -methyl-4-piperidinyl)- 
aminosuIfonyl)phenyI, 2-{//-methyl-//-(3-pyridylmethyl)aminosuIfonyI)phenyl, 2-<A r - 
ethyl-A^^KMiV-dimethylaminoJethyOarninosulfonylJphenyl, 2-(2-{4-morpholinyl)- 
ethylaminosu!fonyl)phenyl, 2-(A r -methyl-A^-(2-(//;A^dimethylainirio)ethyI)amino 
sulfonyl)phenyl > //-ethyl-3,4-(methylenedioxy)anilinosulfonyIphenyI, 2-(A^methyl-//-(3- 
(MA r -dimethylamino)propyl)aminosulfonyI)phenyl } and 2-(4-pyridylmethyl-amino- 
su!fonyl)phenyl. 

Further useful values of R 1 , when R' is phenyl substituted by R ,3 R l4 NS0 2 - include 
2-morpholinyisuifonyIphenyl, 2-(acetylpiperazinylsuIfonyl)phenyl, 2-(4- 
ethyloxycarbonyl)piperidinylsulfonyl, 2-(4-carboxyl)piperidinylsulfonyIphenyl, 3- 
ethoxycarbonyl-l-piperidinosulfonyl)phenyl, 3-carboxypiperidinosulfonyl)phenyl ) 2- 
methoxycarbonyl- 1 -pyrrolidinosulfonyl)phenyl, 2-carboxy- 1 -pyrrolidinosulfonyl)phenyl, 
2-(4-methylsuIfonylpiperazin- 1 -ylsuifonyl)pheny I, 2-(4-(2-pyrimidinyI)piperazin- 1 - 
ylsulfonyl)phenyi, 2-(4-ethylpiperazin-l-ylsulfonyI)phenyI, 2-(4-(piperidin-l-yl)ptperidin- 
1 -y lsulfony l)phenyl, 2-(4-(ethoxycarbonylmethy l)piperazin- 1 -y lsulfony l)phenyl, 2-(4- 
(carboxymethyl)piperazin- 1 -ylsulfony I)pheny 1, 2-<4-(2-pyridy l)piperazmyl-sulfonyl)- 
phenyl, 2-(4-phenylpiperazinylsuIfonyl)phenyl, 2-{4-benzylpiperazinylsulfonyl)phenyl, 2- 
(4-{2-methoxyphenyl)piperazinylsulfonyl)phenyl t 2-(4-methylpiperazinylsuIfonyI)phenyl, 
2-(4-(pyrrolidin-l -yl)piperidin-l -ylsulfonyl)phenyl, and 2-(4-ethoxycarbonyl-l - 
piperazinylsulfonyl)phenyl. 

The groups R 2 , R 3 and K A in Formula / substitute for any remaining hydrogen 
atoms on the benzene ring after allowing for attachment of the moiety -Z-R 1 . Preferred 
compounds are those where R 2 , R 3 and R 4 are independently hydrogen, C M alkyl, C 4 . 7 
cycloaikyl, C 6 . M aryl, especially C^q aryl. ar(C M )alkyl, trifluoromethyl, halogen, 
hydroxyalkyl, cyano, nitro, carboxamide. carboxy, alkoxycarbonyl, carboxymethyl, 
alkoxycarbonylmethyl, or cycloalkyloxycarbonyl. 
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Alternatively, R 2 and R 3 , when attached to adjacent carbon atoms on the benzene 
ring, are one of — CH=CH— CH=CH— or — (CH 2 ) — , where q is from 2 to 6, thereby 
forming a fused ring. Preferred values of R 2 together with R 3 include 
—CH=CH— CH=CH— , — CH 2 — CH 2 — CH 2 — and — CH 2 — CH 2 — CH 2 — CH 2 — . When 

5 R 2 and R 3 together form a fused ring, R 4 is preferably hydrogen. 

Useful values of R 2 , R 3 and R 4 include hydrogen, methyl, ethyl, chloro, bromo, 
trifluoromethyl, hydroxy methyl, methoxy, ethoxy, carboxamide, nitro, phenyl, cycio- 
propyi, hydroxy, isopropyl, methoxycarbonyl, ethoxycarbonyt and benzyl. Useful values 
of R 2 , R 3 and R 4 also include R 2 and R 3 together forming -CH =CH-€H =CH- or 

10 -CH 2 -CH 2 -CH 2 - and R 4 being hydrogen. 

Preferred compounds are those of Formula /, where R 6 is hydrogen or v^j^ alkyl. 
Preferred compounds are those of Formula /, where R 7 , R\ R 11 and R 12 are 
independently one of hydrogen, C M alkyi, C 6 . l0 atfC, Jalkyl, C^o aryi, C M0 hydroxyalkyl 
or C 2 . 7 carboxyalkyl. Useful values of R 7 , R 8 , R u and R 12 include hydrogen, methyl, ethyl, 

15 propyl, rt-butyl, benzyl, phenylethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, 2- 
carboxymethyl, 3-carboxyethyl and 4-carboxy propyl. Additional preferred compounds are 
those wherein R 7 and R 8 are taken together to form -(CH 2 ) y - where y is most preferably 2. 
Another group of preferred compounds are those where R" and R n are taken together to 
form -(CH 2 ) - where r is most preferably 2. 

20 Preferred compounds are those of Formula /, wherein R 9 is hydrogen or C u alkyl, 

optionally substituted by one, two or three, preferably one, of amino, monoalkylamino, 
dialkylamino, alkoxy, hydroxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, 
carboalkoxy, phenyl, cyano, trifluoromethyl, acetylamino, pyridyl, thiophenyl, furyl, 
pyrrolyl or imidazolyl. 

25 Suitable values of R 9 include hydrogen, methyl, ethyl, propyl, w-butyl, benzyl, 

phenethyl, 2-hydroxyethyL 3-hydroxypropyl, 4-hydroxybutyl, carboxymethyl and 
carboxyethyl. 

Preferred values of R 10 in Formula / include hydrogen, C,^ alkyl, C M0 ar<C, Jaikyl, 
C 6 . 10 aryl, C 2 . 10 hydroxyalkyl C 2 . l0 aminoalkyl, C 2 . ? carboxyalkyl, mono(C M 
30 alkyl)amino(C,_ 8 )alkyl, and di(C M alkyl)amino (C,. 8 )alkyl. Suitable values of R 10 include 
methyl, ethyl, propyl, /7-butyl, benzyl, phenylethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4- 
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hydroxybutyl, 2-aminoethyl, 2-carboxymethyl, 3-carboxyethyl, 4^carboxypropyl and 2- 
(dimethylamino)ethyL 

Preferred values of R', R b and R c in Formula /are hydrogen, hydroxy, C w alkyl, 
C M alkoxy, cyano or -C0 2 R w , where R* in each instance, is preferably one of C M alkyl, 
C 4 .7cycIoalkyl or benzyloxycarbonyl. Suitable values of R', R b and R c include hydrogen, 
methyl, ethyl, propyl, /i-butyl, hydroxy, methoxy, ethoxy, cyano, -C0 2 CH 3 , 
-C0 2 CH 2 CH 3 and -C0 2 CH 2 CH 2 CH 3 . In the most preferred embodiments, R a , R b and R c 
are each hydrogen. 

Also preferred at R a , R b and R c is the group -£0 2 R W , where R w is one of 



where R d -R h are defined as above. When R a , R b and R c are -C0 2 R w , where R w is one of 
one of these moieties, the resulting compounds are prodrugs that possess desirable 
formulation and bioavailability characteristics. A preferred value for each of R d , R € and R g 
is hydrogen, R f is methyl, and preferred values for R h include benzyl and /cr/-butyl. 

Preferred values of n in Formula / include from zero to 6, more preferably from 
zero to 4, and most preferably zero, 1 or 2. Preferred values of m include from zero to 4, 
more preferably zero, 1, 2 or 3. 

Compounds having the following formulae (Formula IIA and Formula HB) have 
been discovered to have exceptional potency as inhibitors of serine proteases: 




or 
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or a solvate, hydrate, pharmaceutical^ acceptable salt or prodrug thereof, wherein: 

R 21 is one of phenyl, naphthyl, thiophenyl, quinolinyl or isoquinolinyl, optionally 
substituted by one or two substituents independently selected from the group consisting of 
halogen, C M alkyl, C M alkoxy, methoxy, trifluoromethyl, cyano, nitro, amino or 
dimethylamino; and when R 21 is phenyl, said phenyl can be optionally ortho- substituted 
by C,_ 6 alkylsulfonyl, C M0 arylsulfonyl, C^o ar(C,J alkylsulfonyl, arylsulfonamido, 
C^q ar(C, J alkylsulfonamido, //-morpholinosulfonyl, or R 22 R"NS0 2 - where R 22 and R 23 
are independently selected from the group consisting of hydrogen, C,^ alkyl, C 3 . 7 
cycloaikyl, alkeny!, C M alkynyl, aryl, C^q ar(C M )alkyl, pyridyl, 
pyridyl(C M )alkyl, carboxy(C, Jalkyl, C M alkoxycarbonyl(C M )alkyl, cyano(C 2 Jalkyl, 
hydroxy^Jalkyl, C M alkoxy^ Jalkyl, mono- and dHC, Jalkylaimno(C 2 Jalkyl, or R 22 
and R 23 can be taken together with the nitrogen atom to which they are attached to form a 
heterocyclic ring selected from the group consisting of N-morpholinosulfonyl, 
N-piperazinylsulfonyl (optionally N' substituted with alkyl, C 1j6 hydroxyalkyl, C M0 
aryl, C M0 aryl(C u )alkyl, C M alkylsulfonyl, arylsulfonyl, C w alkylcarbonyl, 
morpholino or C M0 arylcarbonyl), N-pyrrolylsulfonyl, N-piperidinylsulfonyl, 
N-pyrrolidinylsulfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl, wherein said 
heterocyclic ring can be optionally substituted with one or two of hydroxy, C,_g 
alkanoyloxy, C l 5 alkoxy, C 6 ., 0 aryloxy, amino, mono- and di- C,^ alkylamino, C ut 
alkanoylamino, C M alkyl, C 3 . 7 cycloalkyi, C^ lQ aryl, C M0 ar(C M )alkyl, heterocycle, 
heterocycloalkyl, carboxy(C, Jalkyl, C M alkoxycarbonyl(C M )aikyl, cyano(C 2 Jalkyl, 
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hydroxy(C 2 JalkyI, C M alkoxy(C 2 Jalkyl, mono- and di-(C M )alkylamino(C 2 Jalkyl, 
carboxy, C |j6 alkoxycarbonyl, carboxamido, formyl, C M alkanoyl, C M0 aroyl, C 6 . 10 
ar(C M )aikanoyl, sulfonyl, C M alkylsulfonyl, C M alkoxysulfonyl, sulfonamido, 
phosphonyl, phosphoramido, or phosphinyl; 
5 R 24 is hydrogen or v^i_4 alkyl; 

Y' is one of O, NR 10 , where R 10 is defined as above, or a covalent bond; 

a and b are 0, 1 or 2, preferably 1 ; 

X' isOor NR 29 ; and 

R 29 is hydrogen or C M alkyl. 
10 Preferred and suitable values of R 21 are the same as those described above for R 1 ; 

Y* is preferably O; a is preferably one: and X' is preferably O or NH. 

Specific compounds within the scope of the invention include the following: 
3-{3-(2-chlorophenylsulfonyloxy)-5-methyiphenoxy]propoxyguanidine; 
3-[3-(2-methoxyphenylsulfonyloxy)-5-methylphenoxy]propoxyguanidine; 
15 3-[5-methyI-3-(quinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidinc hydrochloride; 

3-[3-(5-chloro-2-methoxyphenylsulfonyloxy)-5-methylphenoxy]propoxyguanidine hydrochloride; 
3-[3-(5-chlorothiophenyl-2-sulfonyloxy)-5-methylphenoxy]propoxyguanidine hydrochloride; 
3-[3-(2-cyanophenylsulfonyloxy>5-methyIphenoxy]propoxyguanidine hydrochloride; 
3-[3-(5-isoqutnolinylsuIfonyloxy)-5-methylphenoxy]propoxyguanidine hydrochloride; 
20 3-[5-methyl-3-[2-(methylsulfonyl)phenylsulfonyloxy]phenoxy3propoxyguanidine hydrochloride 
3-[5-methyl-3-( 1 ,2,3,4-tetrahydroquinolinyi-8-suIfonyloxy)phenoxy]propoxyguanidine acetate; 
3-[5-hydroxymediyl-3-(quinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidineaceticacid salt; 
l^[5-methylO-(2-methylsulfonylphenytsulfonyloxy)phenoxy]methyl]cyclopropylrnethoxy 
guanidine hydrochloride; 

25 i-[[5-methyl-3-{2-cyanophenylsulfonyloxy)phenoxy]methyl]cyclopropylmethoxyguanidine 
acetate; 

l-[[5-methyl-3-(quinolinyl-8-sulfonyloxy)phenoxy]rnethyl]cyclopropylrnethoxyguanidine 
acetate; 

3-[5-methyl-3-(2-morphoIinylsulfonylphenylsulfonyloxy)phenoxy]propoxyguanidine 

30 hydrochloride; 

3-[5-methyl-3-(2-(acetylpiperazinylsulfonyl)phenylsulfonyIoxy)phenoxy]propoxyguanidine 

hydrochloride; 
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3-[5-mcthyl-3-{2KMmethylphencthylaminosulfonyl)phcnylsulfonyloxy)phenoxy]propoxy 
guanidine hydrochloride; 

3-[5-methoxy-3-(2-methylsulfonylphenyIsulfonyloxy)phenoxy3propoxyguanidine hydrochloride; 
3-[5-ethyl-3-(2-methylsuIfonylpheny!sulfonyloxy)phenoxy]propoxyguanidine hydrochloride; 
5 3-[5-methyi-3-(2-<phenylsuIfonyl)phenyIsuIfonyloxy)phenoxy]propoxyguanidine hydrochloride; 
3-[5-methyl-3-(2-(4-ethyloxycarbonyl)piperidinylsu!fonylphenylsulfonyloxy)phenoxy]propoxy 
guanidine hydrochloride; 

2-[5-methyl-3-(2-<methylsuIfonyl)phenylsulfonyloxy)phenoxy]ethoxyguanidLne; 

2- hydroxy-3-[5-methyl-3-(2-methylsutfonyl)phenylsuIfonyloxyphenoxy]propoxyguanidine; 
10 3-[3-(2,4-bis(methylsulfonyl)pheny!suifonyioxy)-5-methylphenoxy]propoxyguanidine 

hydrochloride; 

3- [5-methyl-3-(3-methylsulfonyl)phenylsulfonyloxyphenoxy]propoxyguanidine hydrochloride; 
3-[3-((2-chloro-4-methylsulfonyl)phenylsulfonyloxy)-5-methylphenoxy]propoxyguanidine 
hydrochloride; 

15 3-(6-(2,3-dihydro-l,l-dioxobenzo[b]thiophene)phenylsulfonyfoxy)-5-methy!phenoxypropoxy] 
guanidine trifluoroacetate; 

3-[5-methyl-3-(2-(4-carboxyl)piperidinylsulfonylphenylsuifonyloxy)phenoxy]propoxyguanidine; 

3-[5-methyl-3-(3-methylquinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidinediacetate; 

3-[5-methyl-3-[2-(^-hydroxy)aminophenylsulfonyloxy]phenoxy]propoxyguanidine 

20 hydrochloride; 

3-[5-methyl-3-[2-aminophenylsulfonyloxy]phenoxy]propoxyguanidine hydrochloride; 
3-[3-(2-(4-biphenylmethoxy)phenylsulfonyloxy>-5-methylphenoxy]propoxyguanidtne; 
3_[3-(2-(3-btphenylmethoxy)phenylsulfonyloxy)-5-methylphenoxy]propoxyguanidine 
hydrochloride; 

25 l-[(3-benzyloxy-5-methylphenoxy)methyI]-l t l-cyclopropylethoxyguanidine; 

3-[5-methyl-3-bis(2-methoxyethyl)aminosulfonylphenylsulfonyloxy)phenoxy]propoxyguanidine 

hydrochloride; 

S-tS-methyl-S-^-ethylO^^methylenedioxyJanilinosulfonylphenylsulfonyloxyJphenoxy] 

propoxyguanidine hydrochloride; 
30 3-[5-methyl-3-(2-A^methyl-(3,4-dirnethoxyphenyl)ethylaminosulfonylphenylsulfonyloxy) 

phenoxy] propoxyguanidine hydrochloride; 

3-{5-methyl-3-((3-ethoxycarbonyI- 1 -piperidinosulfonyl)phenylsulfonyloxy)phenoxy]propoxy 
guanidine hydrochloride; 
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3-[5-methyl-3-((3-cartwxypiperidinosulfonyl^^ 
hydrochloride; 

3-[5-methyl-3K(2-methoxycarbonyll-pyrrolidinosuIfonyi)phenylsulfonyloxy)phenoxy]propoxy 
guanidine hydrochloride; 

5 3-[5-methyl-3-((2-caitoxy-l-pyrroIidinosulfonyl)phenylsulfonyIoxy)phenoxy]propoxyguanidine 
hydrochloride; 

3-[5-methyl-3-(A r -methyl-A^thoxy<^rbony!methyl)aminosulfonylphenylsulfony!oxy)phenoxy] 
propoxyguanidine hydrochloride; 

3-[5-methyl-3^-methyI-A^thoxycarbonylmethyl)aminosulfonylphenylsulfonyloxy)phenoxy] 

10 propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-methylsulfonylpiperazin- 1 -ylsulfonyi)phenylsulfonyloxy)phenoxy] 

propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-(2-pyrimidinyl)piperazin-l-ylsulfonyi)phenylsuIfonyloxy)phenoxy] 

propoxyguanidine hydrochloride; 
15 3-[5-methylO-(2-(^-methyl-A r -(2-(2-pyridyl)ethyl)arninosulfonyl)phenylsulfonyloxy)phenoxy] 

propoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(A r -propyl-^-(2-(2-pyridyl)ethyl)aminosuifonyl)phenylsulfonyloxy) 
phenoxy]propoxyguanidine dihydrochloride; 

3-[5-methylO-(2KA^thyl-^K4-pyridylmethyl)aminosu!fonyl)phenylsulfonyloxy)phenoxy] 

20 propoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(A r -methyl-A^-{4-niethoxyphenyl)arninosulfonyl)phenylsulfonyloxy) 

phenoxy] propoxyguanidine hydrochloride; 

3-[5-me%10K2^4^thylpiperazin-l-ylsulfonyl)phenylsulfonyIoxy)phenoxy]propoxyguanidine 
dihydrochloride; 

25 3-[5-methyl-3K2<>/-methyl-A r -(4-methoxycaitonylphenyl)aminosulfonyl)phenylsuIfon 
phenoxy]propoxyguanidine hydrochloride; 

3-[5-methyl-3K2-(A42-cyanoethyl)-^3-pyridylmethyl)aminosulfonyi)phenyisulfon^ 
phenoxy]propoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(A r ,A r -bis-(2-cyanoethyl)aminosulfonyl)phenylsulfonyloxy)phenoxy] 

30 propoxyguanidine hydrochloride; 

3-[5-methylO-(2-<AK2-ethoxycarbonylethyl)-//-benzylaminosulfonyi)phenylsulfonyloxy> 

phenoxy] propoxyguanidine hydrochloride; 

3-[5-methy!-3-(2-(4-(piperidin- 1 -yl)piperidin- 1 -y lsu!fonyl)pheny!sulfonyloxy)phenoxy] 
propoxyguanidine dihydrochloride; 
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3-[5.mcthyW^<^-methy!-^K2^4-pyridyl)ethyl)arainosulfon 
propoxy guanidinc dihydrochloridc; 

3-[5-methyI-3<2^AHethoxycaitonylmethyl)-^-(2-pyridytmethyl)amin 
phenylsulfonyloxy)phenoxy]propoxyguanidinedihydrochloride; 
5 3-[5- me thylO-(2<A/;Mbis(ethoxycarbonylmethyl)aminosulfony0phenylsulfonyloxy) 

phenoxy]propoxyguanidine hydrochloride; 

3-[5-mcthyIO-(2-(4-(ethoxycarbonylmethyl)pipera2in-l-ylsuIfonyl)phenylsuIfony 
propoxyguanidine dihydrochloride; 

3-[5-methylO-(2<iV;^-bis(carboxytTiethyi)aminosulfonyl)phcnyisulfony[oxy)pheno 

10 propoxyguanidine; 

345-methyl-3-(2-(^-methyl-^4-carboxyphenyl)aminosulfonyl)phenylsuIfonyioxy)phenoxy] 

propoxyguanidine; 

345-methyl-3-(2-(^-(2-carboxyethyl)-//-benzylaminosulfonyi)phenyisulfonyloxy)phenoxy] 
propoxyguan id ine; 

15 3-[5-methyl-3-(2-(4-(carboxymethy l)piperazin- 1 -ylsulfonyl)phenylsuIfonyloxy)- 
phenoxyjpropoxy guanidine; 

3-[5-methyi-3-(2-(4-(2-pyTidyi)piperazinylsulfonyl)phenylsulfonyloxy)phenoxy]- 
propoxyguanidine hydrochloride; 

3-[5-methyI-3-(2-(4-phenylpiperazinylsulfonyi)phenylsulfonyIoxy)phenoxy]propoxyguanidine 
20 hydrochloride; 

3-[5-methyiOK2-(4-benzylpiperazinyisulfonyl)phenylsulfonyioxy)phenoxy]propoxyguanidine 
hydrochloride: 

3-[5-methyl-3-(2-(4-(2-rnethoxyphenyl)piperazinylsulfonyl)pheny[sulfomloxy)phenoxy] 

propoxyguanidine hydrochloride; 
25 3-[5- m ethyl-3-(2-(WK2^yanc^thyl>A f -{2-furanylmethyl)aminosulfon 

phenoxy]propoxyguanidine; 

3-[5-methyl-3-(2-(4-methyIp!pei^inylsulfonyl)phenylsulfonyloxy)phenoxyJpropoxyguanidine 
hydrochloride; 

3-[5-methyl-3-(2-<A r -ethyl-A/-(l-benzyl-3-pynrolidinyl)arninosulfonyl)phenyl- 
30 sulfonyloxy)phenoxy]propoxyguanidine dihydrochloride; 

345-methyl-3-(2-(W-benryI-AK2-(^ 1 A/ , -dimethylamino)ethy0aminosu 
phenoxy]propoxyguanidine dihydrochloride; 
3_r^_ met h y |0-(2-(tf-methyl-AHl-m^ 
phenoxy]propoxyguanidine dihydrochloridc; 
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3-[5-meuiyl-3^2-(A r -methyl-AK3-pyridylm^ 
propoxyguanidine dihydrochloride; 

3-[5-methylO-(2-(A r -ethy[-A^-(2-(MA r -dimethylamino)ethyl)aminosulfonyl)ph^^^ 

phenoxy] pro poxyguan id in e d i hydroc hloride; 
5 3-[5-methyl-3-<2-(2-<4-morpholinyl)cthylaminosulfonyl)phenyisulfonyloxy)phenoxy] 

propoxyguanidine dihydrochloride; 

S-tS-methylO^-CMmethyl-Af^^Z/.A^-dimethylamino^thyOamino suifonyl)phenylsulfonyioxy) 
phenoxy]propoxyguanidine hydrochloride; 

3-[5-methyI-3-(2-(4-(pyiToIidin- 1 -yl)piperidin- 1 -y!sulfonyl)phenylsulfony!oxy)phenoxy] 

LO propoxyguanidine; 

3-[5-methyl-3-(2-(4-ethoxycarbonyl-l-piperazinylsulfonyl)phenylsuIfony(oxy)phenoxy] 

propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(^-methyl-A r K3-(A r .^-dimethylamino)propyl)aminosuifonyl)D^^ 
sulfonyloxy)phenoxy]propoxyguanidine; 
15 3-t5-meihyl-3-(2-(4-pyridylmethylaminosuifonyl)phenylsuIfonyioxy)- 
phenoxy]propoxyguanidine; 

A r -methyl-A f -{3-[5-methylO-(2-(methylsuifonyl)phenylsulfonyloxy)phenoxy]propoxy}guan^ 
hydrochloride; 

3-[3-methyl-5-(/V-methyl-2-(methylsulfonyl)phenylsulfonylamino)phenoxy]propoxyguanidine 

20 hydrochloride; 

3-[3-(2-chlorophenylsulfonyloxy)-5-methylphenoxy]-propylaminoguanidinediacetate; 

[3-[5-methyl-3-(2-trifluoromethylphenylsulfonyIoxy)phenoxy]-propylamino]guanidine 
hydrochloride; 

[3-[3-(5-chlorothiophenyl-2-sulfonyloxy>-5-methylphenoxy]propylamino]guanidine acetate; 
25 [3-[3-{2-methoxyphenylsulfonyloxy>5-methylphenoxy]-propylamino]guanidinediacetate; 
[3-[3-(2-cyanophenyisulfonyloxy)-5-methyiphenoxy]propylamino]guanidine acetate; 
as well as pharmaceutically acceptable salts thereof, for example the hydrochloride and 
acetate salts thereof. Structures for these compounds are provided in the pages prior to the 
claims. 

30 Alternative embodiments of the present invention include compounds of Formula / 

in which two "R" groups together form a saturated or unsaturated hydrocarbon bridge, thus 
forming an additional cyclic moiety in the resulting compounds. Alternative embodiments 
include compounds of Formula / wherein Z, R l -R 4 , Y, m and n are as defined above; and: 
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B. 

5 



C. 

10 
15 

- D. 



R 7 and R 12 are taken together to form — <CHJ 0 — , where o is 1 , 2 or 3; 

R" is hydrogen, alkyl, aralkyi, aryl, hydroxyalkyl or carboxyalkyl; R* is 

hydrogen and R 6 , R\ R b and R c are defined as above; or 

R" is hydrogen, alkyl, aralkyi, aryl, hydroxyalkyl or carboxyalkyl; R 7 is 

hydrogen; 

R* and R 12 are taken together to form — (Cty — (CH 2 ) — (CH 2 ) P — , where p 
is 1,2 or 3; and 

R 6 , R a , R b and R e are defined as above; or 

R 6 and R b are taken together to form — (CH 2 ) — (CH 2 ) — or 

=CH— N=CH— NH— where r is 1, 2 or 3; 

R* is hydrogen or hydroxy; 

R c is hydrogen, alkyl, hydroxy, alkoxy, aryloxy, aralkoxy, 
alkoxycarbamoyloxy, cyano or — C0 2 R w — , where R w is as defined above; 
R 7 , R 8 , R" and R 12 are each independently one of hydrogen, alkyl, aralkyi, 
aryl, hydroxyalkyl or carboxyalkyl, or R 7 and R' are taken together to form 
— (CH 2 ) y — , where y is zero, 1 or 2; or 

R' and R c are taken together to form — CH 2 — (CH 2 ) — , where s is 1 or 2; 
R 6 is hydrogen, aikyl, alkoxy, aryloxy, aralkoxy, alkoxycarbonyloxy, cyano 
or — C0 2 R w — , where R w is as defined above; and 
R 7 , R 8 , R" and R 12 are each independently one of hydrogen, alkyl, aralkyi, 
aryl, hydroxyalkyl or carboxyalkyl, or R 7 and R* are taken together to form 
-(CHJy- where y is zero, 1 or 2, 
;, compounds having formulae ///, IV, Vand VI are contemplated: 




Z 




/// 
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5 wherein R l -R 4 , Z, Y, R 6 -R 12 , R*-R c , n, m, o, p, r and s are defined as above. Preferred 

values for each of these variables are the same as described above for Formula /. Specific 
compounds within the scope of these formulae include: 
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OMe 




It is also to be understood that the present invention is considered to include 
stereoisomers as well as optical isomers, e.g. mixtures of enantiomers as well as individual 
enantiomers and diastereomers, which arise as a consequence of structural asymmetry in 
selected compounds of the present series. 

The compounds of Formula / may also be solvated, especially hydrated. Hydration 
may occur during manufacturing of the compounds or compositions comprising the 
compounds, or the hydration may occur over time due to the hygroscopic nature of the 
compounds. 

Certain compounds within the scope of Formula / are derivatives referred to as 
prodrugs. The expression "prodrug" denotes a derivative of a known direct acting drug, which 
derivative has enhanced delivery characteristics and therapeutic value as compared to the 
drug, and is transformed into the active drug by an enzymatic or chemical process; see Notari, 
R.E., "Theory and Practice of Prodrug Kinetics," Methods in Enzymology, //2:309-323 
(1985); Bodor, R, "Novel Approaches in Prodrug Design," Drugs of the Future. 6(3): 165-182 
(1981); and Bundgaard, H., "Design of Prodrugs: Bioreversible-Derivatives for Various 
Functional Groups and Chemical Entities," in Design of Prodrugs (H. Bundgaard, ed.), 
Elsevier, New York (1985). Useful prodrugs are those where R", R b and/or R c are -C0 2 R w , 
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where R w is defined above. See, U.S. Patent No. 5,466,81 1 and Saulnier et aL, Bioorg. Med 
Chem. Lett. 4:1985-1990 (1994). 

The term "alkyl" as employed herein by itself or as part of another group refers to both 
straight and branched chain radicals of up to 12 carbons, such as methyl, ethyl, propyl, 
5 isopropyl, butyl, r-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 
2,2,4-trimethylpentyl, nonyl, decyl, undecyl, dodecyl. 

The term "alkenyl" is used herein to mean a straight or branched chain radical of 2-20 
carbon atoms, unless the chain length is limited thereto, including, but not limited to. ethenyi. 
1-propenyl, 2-propenyL 2-methyl-l-propenyl, 1-butenyl, 2-butenyl, and the like. Preferably, 
10 the alkenyl chain is 2 to 10 carbon atoms in length, more preferably, 2 to 8 carbon atoms in 
length most preferably from 2 to 4 carbon atoms in length. 

The term "alkynyl" is used herein to mean a straight or branched chain radical of 2-20 
carbon atoms, unless the chain length is limited thereto, wherein there is at least one triple 
bond between two of the carbon atoms in the chain, including, but not limited to, acetylene, 
15 1 -propylene, 2-propyIene ; and the like. Preferably, the alkynyl chain is 2 to 1 0 carbon atoms 
in length, more preferably, 2 to 8 carbon atoms in length, most preferably from 2 to 4 carbon 
atoms in length. 

In all instances herein where there is an alkenyl or alkynyl moiety as a substituent 
group, the unsaturated linkage, i.e., the vinylene or acetylene linkage is preferably not directly 
20 attached to a nitrogen, oxygen or sulfur moiety. 

The term "alkoxy" is used herein to mean a straight or branched chain radical of 1 to 
20 carbon atoms, unless the chain length is limited thereto, bonded to an oxygen atom, 
including, but not limited to, methoxy, ethoxy, n-propoxy, isopropoxy, and the like. 
Preferably the alkoxy chain is I to 10 carbon atoms in length, more preferably 1 to 8 carbon 

25 atoms in length. 

The term "aryl" as employed herein by itself or as part of another group refers to 
monocyclic or bicyclic aromatic groups containing from 6 to 12 carbons in the ring portion, 
preferably 6-10 carbons in the ring portion, such as phenyl, naphthyl or tetrahydronaphthyl. 
The term "heteroaryl" as employed herein refers to groups having 5 to 14 ring atoms; 
30 6, 10 or 1 4 n electrons shared in a cyclic array; and containing carbon atoms and I, 2 or 3 
oxygen, nitrogen or sulfur heteroatoms (where examples of heteroaryl groups are: thienyl, 
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benzo[b]thienyl, naphtho[2,3-b]thienyi 1 thianthrenyl, ruryl, pyranyl, isobenzofuranyl, 
benzoxazolyl, chromenyl, xanthenyl, phenoxathiinyl, 2/f-pynolyl, pyrrolyl, imidazolyl, 
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl. pyridazinyl, indolizinyl, isoindolyl, 3//-indoIyl, 
indolyl, indazolyl, purinyl. 4//-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, 
5 naphthyridinyL quinazolinyi, cinnolinyl, pteridinyl, 4o^/-carbazolyi, carbazolyl, p-carbolinyl, 
phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl, 
phenothiazinyl, isoxazoIyL furazanyl and phenoxazinyl groups). 

The term "aralkyl" or "arylaikyi" as employed herein by itself or as part of another 
group refers to C^alkyl groups as discussed above having an aryl substituent, such as benzyl, 
10 phenylethyl or 2-naphthyImethyl. 

The term "cycloalkyl" as employed herein by itself or as part of another group refers 
to cycloalkyl groups containing 3 to 9 carbon atoms. Typical examples are cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyK cycloheptyl, cyclooctyl and cyclononyl. 

The terms "alkoxy" refers to any of the above alkyl groups linked to an oxygen atom. 
15 The term "halogen" or "halo^as employed herein by itself or as part of another group 

refers to chlorine, bromine, fluorine or iodine with chlorine being preferred. 

The term "monoalkylamine" as employed herein by itself or as part of another group 
refers to an amino group which is substituted with one alkyl group having from 1 to 6 carbon 
atoms. 

20 The term "dialkylamine" as employed herein by itself or as part of another group refers 

to an amino group which is substituted with two alkyl groups, each having from 1 to 6 carbon 
atoms 

The term "hydroxyalkyl" as employed herein refers to any of the above alkyl groups 
substituted by one or more hydroxyl moieties. 
25 The term "carboxyalkyl" as employed herein refers to any of the above alkyl groups 

substituted by one or more carboxylic acid moieties. 

The term "heterocyclic" is used herein to mean a saturated or wholly or partially 
unsaturated 3-7 membered monocyclic, or 7-10 membered bicyclic ring system, which 
consists of carbon atoms and from one to four heteroatoms independently selected from the 
30 group consisting of O, N, and S, wherein the nitrogen and sulfur heteroatoms can be 
optionally oxidized, the nitrogen can be optionally quatemized, and including any bicyclic 
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group in which any of the above-defined heterocyclic rings is fused to a benzene ring, and 
wherein the heterocyclic ring can be substituted on carbon or on a nitrogen atom if the 
resulting compound is stable. Especially useful are rings containing one oxygen or sulfur, one 
to three nitrogen atoms, or one oxygen or sulfur combined with one or two nitrogen atoms. 
5 Examples of such heterocyclic groups include piperidinyl, piperazinyl, 2-oxopiperazinyl, 2- 
oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl, 
pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, 
pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, isoxazolidinyl, 
morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, 

10 quinolinyl, isoquinolinyl, benzimidazolyl, thiadiazoyl, benzopyranyl, benzothiazolyl, 
benzoxazolyl, furyl, tetrahydrofuryL tetrahydropyranyl, thienyl, benzothienyl, 
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, and oxadiazolyL 
Morpholino is the same as morpholinyl. 

The term "heteroatom" is used herein to mean an oxygen atom ("0"), a sulfur atom 

1 5 ("S") or a nitrogen atom ("N"). It will be recognized that when the heteroatom is nitrogen, it 
may form an NR/R 1 moiety, wherein R y and R z are, independently from one another, hydrogen 
or C, to C 8 alkyl, or together with the nitrogen to which they are bound, form a saturated or 
unsaturated 5-, 6-, or 7-membered ring. 

Another aspect of the present invention is a process for preparing an aminoguanidine 

20 compound of Formula /, comprising reacting an aminoguanidine of the formula 

NR a 



wherein R 6 , R*, R b and R c are defined as above, with a carbonyl-containing compound of the 
formula 




VIII 
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wherein R'-R\ Z, Y, n, m, R 7 , R', R 11 and R 12 are defined as above to form an 
amidinohydrazone, and thereafter selectively reducing the hydrazone carbon to nitrogen 
double bond of the amidinohydrazone. 

The aminoguanidine is typically provided as a salt, preferably the nitrate salt. The first 
step proceeds at ambient temperature using alcohol as a solvent. An acid, such as 4N HCl in 
dioxane is added to the reaction mixture. The reaction is more fully described herein. 

Another aspect of the present invention is a process for preparing a hydroxyguanidine 
compound of Formula/, comprising reacting an alkoxyamine compound of the formula 




IX 



wherein R'-R\ Z, Y, n, m, R 7 , R*, R M and R' 2 are defined as above with a guanidinylating 
reagent. Preferred guanidinylating reagents include: aminoiminosulfonic acid, optionally 
substituted ltf-pyrazole-l-carboxamidines, or N t N'-bis(tert-butoxycarbonyl) S-methyl 
isothiourea. 

The invention is also directed to alkoxyamine intermediates that are useful for forming 
the protease inhibiting compounds of Formula /. These intermediates are represented by 
Formula IX. 




DC 



wherein R l -R 4 , Z, Y, n, m, R 7 , R 8 , R" and R 12 are defined as above for Formula/. 

Schemes la, lb, and Ic outline the synthetic steps to produce compounds of the present 
invention where R l -Z is R l -C(R r R r ) 2 0- or R'-S0 2 0-. Scheme la illustrates but is not limited 
to the preparation of the compounds of Examples 1-8, 10-18, 21-22, 28-33, and 82-86. 
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Phenols 1 (where P 1 = H) are converted to monosuifonates 2 by treatment with 
appropriate sulfonyl chlorides. Preferred conditions include treating phenol 1 with a 
sulfonyl chloride in a biphasic system composed of an organic solvent, such as an ether, and 
an aqueous phase saturated with NaHC0 3 . Alternatively, the reaction may be effected first 
5 by deprotonating 1 with one equivalent of a strong base, most preferably NaH, in a polar 

organic solvent, such as M W-dimemylformamide or tetrahydrofuran, followed by treating 
the deprotonated phenol with the sulfonyl chloride. Still alternatively, phenol 1, in a typical 
organic solvent, such as dichloromethane, may be converted to 2 by treating the phenol with 
sulfonyl chloride in the presence of an amine base, such as 4-methylmorpholine. 

10 Phenols 1 may be monoprotected (P a is a protecting group) with a variety of 

protecting groups known in the art. such as esters and benzyl ethers (Greene, T.W. and 
Wuts, P.G.M.. Protective Groups in Organic Synthesis, 2nd edition, John Wiley and Sons, 
Inc. New York (1991)). Deprotection of the hydroxy groups is routinely accomplished using 
the reaction conditions well known in the art. For example, deprotection of benzyl ethers 

15 may be effected through catalytic hydrogenation using palladium on carbon as a catalyst in 

solvents such as ethanol or tetrahydrofuran. Deprotection of an acetate is accomplished by 
basic hydrolysis, most preferably with sodium hydroxide in aqueous tetrahydrofuran. 

Phenols 2 are coupled to 3 (for L = OH) using a Mitsunobu coupling procedure 
(Mitsunobu, O., Synthesis 1 (1981)), where P b of 3 may be a suitable alcohol protecting 

20 group. Alternatively, suitable diols (P b = H) may be used in the Mitsunobu reaction. 

Preferred coupling conditions include using a trialkylphosphine or triarylphosphine, such 
as triphenylphosphine or tri-w-butylphosphine, in a suitable solvent, such as tetrahydrofuran 
or dichloromethane, and an azodicarbonyl reagent, such as diethyl azodicarboxylate or 
l,r-(azodicarbonyl)dipiperidine. Typical P b (where P" is an alcohol protecting group) is 

25 well known in the art, such as esters and benzyl ethers (Greene, T W. and Wuts, P.G.M., 

supra). Alternatively, where L is a reactive leaving group such as halide or sulfonate, 
phenol 2 may be treated with a base, such as sodium hydride, in a solvent, such as 
WN-dimethylformamide, and then treated with 3. Removal of P b is routinely accomplished 
using the reaction conditions well known in the art. For example, deprotection of benzyl 

30 ethers may be effected through catalytic hydrogenation using palladium on carbon as a 

catalyst in solvents such as ethanol or tetrahydrofuran. Deprotection of an acetate is 
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accomplished by basic hydrolysis, most preferably with sodium hydroxide in aqueous 
tetrahydrofuran. 

Alternatively still, alcohol 4 can be obtained by reduction of the appropriate aldehyde 
or ketone 7 (obtained from 2 as described below) with a suitable reducing agent, such as 
5 sodium or lithium borohydride (Wallbridge, J. Prog. Inorg. Chem 77:99-23 1 (1970)). 

Alcohol 4 is converted to 9 employing a Mitsunobu reaction with an 
W-hydroxycyclic imide derivative such as A^hydroxyphthalimide. Unveiling of the 
phthalimide protecting group is accomplished using standard conditions well known in the 
art (Greene, T.W. and Wuts, P.G.M., supra), for example, sodium borohydride in a mixture 
10 of an appropriate alcohol (e.g. ethanol or 2-propanol)/ water followed by acidification. 

Alternatively, removal of the protecting group may be accomplished using hydrazine or 
methylamine. 

Guanidinylation of the resulting alkoxyamine to 10 is achieved using standard 
reagents such as aminoiminosulfonic acid (Miller. A. E. and BischofT, J. J. Synthesis 777 

15 (1986)), or 1/Y-pyrazole-l-carboxamidine hydrochloride (Bematowicz, M. S. et. ai J. Org. 

Chem 57(8):2497 (1992)), or with substituted guanidinylating reagents such as 
A^'-bis(/er/-butoxycarbonyl)- S-methylisothiourea (Bergeron, R.J. and McManis, J.S. J. 
Org. Chem. o"2:1700 (1987)) or//-R a , N-R\ ^'-R c -l//-pyrazole-l-carboxamidine, where R\ 
R b and R c are defined as above for Formula /. Useful lrY-pyrazole-l-carboxamidines 

20 include Af t ^'-bis(/er/-butoxycarbonyl)-l//-pyrazoie-l-carboxamidine and 
N.N -bis(benzyloxycarbonyl)-l/y-pyrazole-l-carboxamidine (all of which can be prepared 
according to Bematowicz, M.S. et. ai, Tetrahedron Letters 34:3389 (1993)). 

Conversion of alcohol 4 to the corresponding aldehyde or ketone 7 is accomplished 
using routine procedures for the oxidation of alcohols (see for example Carey, F.A, 

25 Sundberg, R.J. Advanced Organic Chemistry, Part B: Reactions and Synthesis, 3rd edition, 

Plenum Press, New York ( 1 990)) such as the Swem oxidation (Mancuso, A.J. et ai , Journal 
of Organic Chemistry 3329 (1976)) pyridinium chlorochromate (Corey, E.J. and Suggs, J.W. 
Tetrahedron Letters 2647 (1975)) pyridinium dichromate (Corey, EJ. and Schmidt, G. 
Tetrahedron Letters 399 (1979)), or sulfur trioxide pyridine complex / dimethylsuifoxide 

30 {Tetrahedron Letters 25:1603 (1987)). 

Still alternatively, 2 may be coupled directly to 5 where L ~ OH or a reactive leaving 
group such as halide, alky I sulfonate, or aryl sulfonate. In the case of L = OH, the 
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Mitsunobu coupling procedure may be used. In cases where L is a reactive leaving group 
such as halide or sulfonate, phenol 2 may be treated with a base, such as sodium hydride, 
in a solvent, such as //.//-dimethylformamide, and then treated with 5. 

Alternatively, phenol 2 may be converted to 7 by the Mitsunobu reaction using 6 
5 wherein L = OH and P c is an aldehyde or ketone protecting group which is well known in 
the art (Greene, T.W. and Wuts, P.G.M., supra), for example, a dimethyl ketal or acetal, 
1,3-dioxolane group, or 1,3-dioxane group. Alternatively, where L of 6 is a reactive leaving 
group such as halide or sulfonate, phenol 2 may be treated with a base, such as sodium 
hydride in a solvent such as A^A^imethylformamide, and then treated with 6. P c may then 

10 be removed to afford 7 using standard conditions well known in the art, for example, 
p-toluenesulfonic acid in acetone (Greene. T.W, and Wuts, P.G.M., supra). 

Compound 7 is then converted to amidinohydrazone 8 using standard conditions, for 
example, treatment with an aminoguanidine, such as aminoguanidine or 
2-hydrazinoimidazoline, optionally in the presence of an acid such as nitric acid, hydrogen 

15 chloride, or hydrogen bromide, in an appropriate solvent, for example, ethanol or methanol, 

which, in addition, may contain other solvents such as dichloromethane or tetrahydrofuran. 
Conversion of 8 to II is accomplished under reducing conditions well known in the art, for 
example, lithium borohydride in an appropriate solvent such as tetrahydrofuran or methanol 
at various temperatures up to reflux. As an alternative method, catalytic hydrogenation with 

20 palladium on carbon catalyst can be employed. 

When R\ R b and/or R c are a protecting group, for example t-butyloxycarbonyl (Boc), 
these protecting groups can be optionally removed by treatment with acid, usually 
trifluoroacetic acid in a suitable solvent such as dichloromethane or water, or by HC1 gas 
dissolved in a suitable solvent, such as 1 ,4-dioxane. 
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Scheme lb 




A variation of Scheme la (Scheme lb) involves the use of monoprotected phenols 
in the synthesis of Examples 19-20, 23-26, and 80. Phenols 1 are monoprotected (P 1 is a 
protecting group) with a variety of protecting groups known in the art such as esters and 
benzyl ethers (Greene, T. W. & Wuts, P.G.M., supra). Monoprotected phenols 1 are coupled 
to 3 as described for Scheme la. Deprotection and another Mitsunobu coupling with an N- 
hydroxy imide derivative, such as M-hydroxyphthalimide, as described for Scheme /a, gives 
the alkoxyphthalimides 16. The removal of the phthalimide group, as described for 
Scheme la, produces the alkoxyamine. The alkoxyamines are subsequently converted to the 
optionally protected alkoxyguanidines, using the standard guanidinylation reagents, such 
as aminoiminosulfonic acid (Miller, A. E. & Bischoff, J. J., supra) or l//-pyrazole-l- 
carboxamidine hydrochloride (Bernatowicz, M.S. et. al t supra), or with substituted 
guanidinylating reagents such as ^^/'-bis^erZ-butoxycarbonyO-S-methylisothiourea 
(Bergeron, RJ. & McManis, J.S., supra) or #-R a , N-R b , N'-R c - 1 //-pyrazole- 1 -carboxamidine 
including iV,//-bis(^r/-butoxycarbonyl)-l //-pyrazole- 1 -carboxamidine and N t N'~ 
bis(benzyloxycarbonyl)-l //-pyrazole- 1 -carboxamidine (all of which can be prepared 
according to (Bernatowicz, M.S. et. al, supra) where R\ R b and R c are as defined above. 
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The phenolic protecting group, P\ may be removed to give 17 and the resultant phenolic 
group reacted with sulfonyl chlorides. Optionally, the protected alkoxyguanidines may be 
alkylated on the unprotected nitrogen of the guanidine using a Mitsunobu coupling with an 
alcohol R 6 OH (e.g., methanol gives the //-methyl alkoxyguanidine derivative). Finally, the 
guanidine protecting groups, R*, R b , and R% may be removed as outlined for Scheme la. 
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Scheme Ic outlines the synthesis of the l t 2-benzenedisulfo derivatives described in 
Examples 34-79. In particular, Examples 34-68 were synthesized by the reaction of 1,2- 
benzenedisulfonic anhydride 18 (Koeberg-Telder et ai, J. Chem. Soc. Perkin II 98 (1973)) 
with secondary amines, R ,3 R ,4 NH, in the presence of a base such as a tertiary amine where 
R 13 and R u are as defined above, provided that they are both other than hydrogen. The 
resultant monosulfonic acid salt is converted to the sulfonyl chloride in situ by reaction with 
1 equivalent of oxalyl chloride. The resultant sulfonyl chloride is reacted in siiu with the 
phenol 17. The optional guanidine protecting groups, R\ R b , and R c , may be removed as 
outlined for Scheme la to give 19. 

The Examples of 68-79 were alternatively synthesized by the reaction of the 
benzenedisulfonic anhydride 18 with the O-phthalimide 16 (P* = H). The resultant 
monosulfonic acid salt is converted in situ to the sulfonyl chloride with 1 equivalent of 
oxalyl chloride. The resultant sulfonyl chloride is reacted with amines, especially primary 
and diamines, to produce sulfonamides. The O-amine is next deprotected and 
guanidinylated by the means outlined for Scheme la. Finally, the optional guanidine 
protecting groups, R\ R b , and R c , may be removed as outlined for Scheme la to give 19, 
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Scheme Ha 
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Schemes Ha and lib outline the syntheses of primary and secondary 
sulfonamidophenoxy derivatives and carboxamido derivatives, where R'-Z- is R l -SO 3 NR t0 - 
orR'-CONR 10 -. 

Scheme lla outlines the synthesis of intermediate 1,3-aminophenols which are 
5 further converted to sulfonamidophenoxy derivatives where R'-Z is R'-S0 2 NR 10 - and R 10 

is preferably an alkyl group, as exemplified by Example 8 1 , or are alternatively converted 
to carboxamidophenoxy derivatives where R'-Z is R'-CONR 10 -. Phenols 1 are reacted with 
2-bromo-2-methyl propanamide in the presence of a base, such as sodium hydride, to give 
the aryloxyamides 20. The aryloxyamides 20 are treated with sodium hydride in a high 

10 boiling solvent, such as 13-dimemyl-3,4,5,6-teti^yo^o-2(lH)-pyrimidinone, at an elevated 
temperature (e.g., 100 °C for 3 h) and undergo the Smiles rearrangement to the anilides 21 
(Cotts & Southcott. J. Chem. Soc PT 1 767 (1990)). The anilides 21 are hydrolyzed using 
strong base and elevated temperature (e.g., 10N sodium hydroxide at reflux) for extended 
times (e.g.. 2 days) in order to provide the corresponding anilines 22. The anilines 22 are 

15 converted to sulfonamides 23 by the reaction with sulfonyl chlorides in the presence of a 
suitable base, such as a tertiary amine. The sulfonamides 23 are reacted with base (e.g., 
cesium carbonate) and R ,0 L where L is a reactive leaving group, such as halide or sulfonate. 
Alternatively, the anilines 22 are converted to carboxamides by the reaction with acyl 
chlorides (R'COCl) in the presence of a suitable base such as a tertiary amine. Still 

20 alternatively, the carboxamides may be produced by the reaction of anilines 22 with 
carboxylic acids (R'COOH) by any of the known peptide coupling reagents, such as 1,3- 
dicyclohexylcarbodiimide or Castro's reagent (BOP) (Castro B., et al, Tetrahedron Lett 
1219 (1975)). The phenolic protecting group, P\ is then removed and the resultant phenols 
24 are coupled with 3 as described for Scheme la. After removal of the alcohol protecting 

25 group, P b , the alcohol is coupled to Af-hydroxy imides, such as //-hydroxyphthalimide, as 
described for Scheme la. The removal of the phthaiimide group, as described for Scheme 
la, produces the alkoxyamine. The alkoxyamines are subsequently converted to the 
optionally protected alkoxyguanidines, using the standard guanidinylation reagents outlined 
for Scheme la. Finally, the guanidine protecting groups, R', R b , and R c , may be optionally 

30 removed as outlined for Scheme la to produce the target 27. 
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An alternative method to synthesize sulfonamides, especially unalkylated 
sulfonamides (where R 10 = H) is shown in Scheme lib. Nitrophenol 28 is coupled to 3 by 
standard techniques. Preferably, the reaction is effected by the Mitsunobu reaction (where 
L is OH). Alternatively, the nitrophenol is treated with a base, such as NaH, in a suitable 
solvent such as ^TSWimethylformamide or tetrahydrofuran, followed by the addition of 3 
(where L is a reactive group, such as CI, Br, I or sulfonate). After P b group removal, the 
alcohol 29 undergoes a Mitsunobu coupling with an ^-hydroxy imide, such as N- 
hydroxyphthalimide, as described in Scheme la. The nitro group of 30 is thereafter reduced, 
for example, by catalytic reduction using palladium on carbon in a suitable solvent such as 
ethanol or tetrahydroruran. The resulting product is treated with an appropriate sulfonyl 
chloride (R'S0 2 CI) to provide the sulfonamide 31. At this point, the sulfonamide group may 
be optionally alkylated as described in Scheme Ila. Alternatively, the resulting product 
from nitro reduction is treated with an appropriate acyl chloride (R'COCl) to provide the 
corresponding carboxamide 31. Still alternatively, the carboxamides 31 may be produced 
by the reaction of the product from nitro reduction with carboxylic acids (R'COOH) by any 
of the known peptide coupling reagents, such as 1,3-dicyclohexylcarbodiimide or Castro's 
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reagent (BOP). Removal of the O-amine protecting group and guanidinylation of the O- 
amine are accomplished by methods described in Scheme la. Finally, the O-guanidine 
protecting groups, R\ R b , and R e , may be removed as outlined in Scheme la to give the 
target 32. 

Scheme lie 
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P* removal 
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2) P b removal 




R* 



36 



R« 




35 



1) deprotect O-amine 
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3) optional R*. R*\ R c removal 
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The compounds of the present invention where R l -Z is R l -CH(R y R 2 )NR 10 - can be 
synthesized by the steps outlined in Scheme lie. Aniline 22 is converted to 33, where R x 
is H, by reductive amination with a suitable carbonyl component, R l COR y . The preferred 
reducing agent is tetramethylammonium triacetoxyborohydride. Alternatively, sodium 
triacetoxyborohydride or sodium cyanohydride may be used. Still alternatively, reductive 
amination may be carried out by forming an imine (SchifTbase) between the amine and the 
carbonyl component using a catalytic amount of acid such as p-toluenesulfonic acid, 
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followed by reduction with sodium borohydride. Still alternatively, the imine may be 
reduced using catalytic hydrogenation using a catalyst such as palladium on carbon in 
standard solvent such as ethanol. As an alternate to a reductive amination, aniline 22 may 
be reacted with R'CR^L, where L is a reactive leaving group, such as halide or sulfonate. 
The remaining conversion of 33 to 37, which comprises of P* removal, coupling to 3, P b 
removal and coupling to a //-hydroxy imide, deprotection of O-amine, guanidinylation and 
optional deprotection of the guanidine group, is similar to those steps detailed for the 
conversion of 23 to 27 in Scheme Ha. 
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Additionally, compounds of the present invention where Y is NR 10 and R'-Z is R'- 
S0 2 NR 10 - or R'-CONR 10 - can be prepared by Scheme ///. Nitroaniline 38 is converted to 
a sulfonamide by treatment with an appropriate sulfonyl chloride R'S0 2 C1 in the presence 
of a weak base, such as a tertiary amine. The resulting sulfonamide or carboxamide nitrogen 
can be alkylated with a suitable alkylating agent R 10 L as described in Scheme Ila to provide 
intermediate 39. Alternatively, 38 is treated with an appropriate acyl chloride (R'COCl) to 
provide the corresponding carboxamide 39. Still alternatively, the carboxamides 39 may be 
produced by the reaction of 38 with carboxylic acids (R'COOH) by any of the known 



10 
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peptide coupling reagents, such as 1 3<licyclohexylcarbodiimidc or Castro's reagent (BOP). 
After reduction of the nitro group, as described in Scheme lib, the resulting aniline is 
coupled with aldehyde 40 preferably under reductive amination conditions to give 41. The 
preferred reducing agent is tetramethylamrnonium triacetoxyborohydride. Alternatively, 
sodium triacetoxyborohydride or sodium cyanohydride may be used. Still alternatively, 
reductive amination may be carried out by forming an irnine (Schiffbase) between the amine 
and the carbonyl component using a catalytic amount of acid such as p-toluenesulfonic acid, 
followed by reduction with sodium borohydride. Still alternatively, the irnine may be 
reduced using catalytic hydrogenation using a catalyst such as palladium on carbon in 
standard solvent such as ethanol. Finally, the O-guanidine protecting groups, R\ R b , and R e , 
of 41 may be removed as outlined in Scheme la to give 42. 



Scheme IV 
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As an alternative scheme to produce the O-phthalamide-containing intermediates 9, 
16, 26, 31, and 36, the respective phenols 2, 1, 24, 28, and 34 may be reacted under basic 
conditions with reagent 43 which contains a leaving group L. This scheme is limited to 
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producing compounds where R 12 is hydrogen. Reagent 43 is produced by reacting a 
compound having two leaving groups, L f and L* under basic conditions with N- 
hydroxyphthalimide (Khadilkar and Samant, Indian J, Chem. Sec. B 1 137 (1993)). 

Compounds wherein R* and R c together form a cyclic group, such as an imidazoline, 
can be synthesized by employing an imidazoline in place of the aminoguanidine in the above 
Schemes. 

Compounds wherein R 7 and R u or R 8 and R 12 together form a methylene linkage can 
be synthesized by substituting a cyclic ketone having a reactive group L that is attached 
directly or indirectly to the carbocyciic ring. Examples of suitable reagents include 2- 
hydroxycyclopentanone, 3-hydroxycyclopentanone, 2-hydroxycyclohexanone and 3- 
hydroxycyclohexanone. 

Compounds VI wherein R 6 and R b are taken together with the nitrogens to which 
they are attached to form a ring structure are prepared by substituting a heterocyclic amine 
12 (below) for the aminoguanidine in the above Schemes. 



H 2 N / 



NH \J 



R6 R b 



12 13 



Compounds ^ wherein R 9 and R b are taken together with the nitrogen atoms to which 
they are attached to form an imidazoline moiety are prepared by substituting a 
2-hydrazinoimidazoline 13 (above) for the aminoguanidines in the above Schemes. 

For medicinal use, the pharmaceutical ly acceptable acid addition salts, those salts 
in which the anion does not contribute significantly to toxicity or pharmacological activity 
of the organic cation, are preferred. The acid addition salts are obtained either by reaction 
of an organic base of Formula / with an organic or inorganic acid, preferably by contact in 
solution, or by any of the standard methods detailed in the literature available to any 
practitioner skilled in the art Examples of useful organic acids are carboxylic acids such 
as maleic acid, acetic acid, tartaric acid, propionic acid, fumaric acid, isethionic acid, 
succinic acid, cyclamic acid, pivalic acid and the like; useful inorganic acids are hydrohalide 
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acids such as HC1, HBr, HI; sulfuric acid; phosphoric acid and the like. Preferred acids for 
forming acid addition salts include HCl and acetic acid. 

The compounds of the present invention represent a novel class of potent inhibitors 
of metallo, acid, thiol and serine proteases. Examples of the serine proteases inhibited by 
5 compounds within the scope of the invention include leukocyte neutrophil elastase, a 

proteolytic enzyme implicated in the pathogenesis of emphysema; chymotrypsin and trypsin, 
digestive enzymes; pancreatic elastase, and cathepsin G, a chymotrypsin-like protease also 
associated with leukocytes; thrombin and factor Xa, proteolytic enzymes in the blood 
coagulation pathway. Inhibition of thermolysin, a tnetalloprotease, and pepsin, an acid 
10 protease, are also contemplated uses of compounds of the present invention. The 
compounds of the present invention are preferably employed to inhibit trypsin-like 
proteases. 

An end use application of the compounds that inhibit chymotrypsin and trypsin is 
in the treatment of pancreatitis. For their end-use application, the potency and other 

15 biochemical parameters of the enzyme-inhibiting characteristics of the compounds of the 

present invention is readily ascertained by standard biochemical techniques well known in 
the art. Actual dose ranges for their specific end-use application will, of course, depend 
upon the nature and severity of the disease state of the patient or animal to be treated, as 
determined by the attending diagnostician. It is expected that a useful dose range will be 

20 about 0.01 to 10 mg per kg per day for an effective therapeutic effect. 

Compounds of the present invention that are distinguished by their ability to inhibit 
either factor Xa or thrombin may be employed for a number of therapeutic purposes. As 
factor Xa or thrombin inhibitors, compounds of the present invention inhibit thrombin 
production. Therefore, these compounds are useful for the treatment or prophylaxis of states 

25 characterized by abnormal venous or arterial thrombosis involving either thrombin 
production or action. These states include, but are not limited to, deep vein thrombosis; 
disseminated intravascular coagulopathy which occurs during septic shock, viral infections 
and cancer; myocardial infarction; stroke; coronary artery bypass; fibrin formation in the 
eye; hip replacement; and thrombus formation resulting from either thrombolytic therapy 

30 or percutaneous transluminal coronary angioplasty (PCTA). 

Other uses include the use of said thrombin inhibitors as anticoagulants either 
embedded in or physically linked to materials used in the manufacture of devices used in 
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blood collection, blood circulation, and blood storage, such as catheters, blood dialysis 
machines, blood collection syringes and tubes, blood lines and stents. The compounds of the 
present invention may also be used as an anticoagulant in extracorporeal blood circuits. 
Metal stents have been shown to reduce restenosis, but are thrombogenic. A strategy 
5 for reducing the thrombogenicity of stents is to coat, embed, adsord or covalently attach a 
thrombin- inhibiting agent to the stent surface. The compounds of the present invention can 
be employed for this purpose. Compounds of the invention can be attached to, or embedded 
within soluble and/or biodegradeable polymers as and thereafter coated onto stent materials. 
Such polymers can include polyvinylpyrrolidone, polyhydroxy-propyimethacrylamide- 

10 phenol, polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-poly lysine substituted 
with palmitoyl residues, polylactic acid, polyglycolic acid, copol>mers of polylactic and 
polyglycolic acid, poiyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, 
polyacetals, polydihydropyrans, polycyanoacrylates and cross linked or amphipathic block 
copolymers of hydrogels. See European Application 761 251, European Application 

1 5 604 f 022, Canadian Patent 2, 1 64,684 and PCT Published Applications WO 96/1 1 668, WO 
96/32143 and WO 96/38136. 

By virtue of the effects of both factor Xa and thrombin on a host of cell types, such 
as smooth muscle cells, endothelial cells and neutrophils, the compounds of the present 
invention find additional use in the treatment or prophylaxis of adult respiratory distress 

20 syndrome: inflammatory responses; wound healing; reperfusion damage; atherosclerosis; 
and restenosis following an injury such as balloon angioplasty, atherectomy, and arterial 
stent placement The compounds of the present invention may be useful in treating 
neoplasia and metastasis as well as neurodegenerative diseases, such as Alzheimer's disease 
and Parkinson's disease. 

25 When employed as thrombin or factor Xa inhibitors, the compounds of the present 

invention may be administered in an effective amount within the dosage range of about 0. 1 
to about 500 mg/kg, preferably between 0. 1 to 10 mg/kg body weight, on a regimen in 
single or 2-4 divided daily doses. 

When employed as inhibitors of thrombin, the compounds of the present invention 

30 may be used in combination with thrombolytic agents such as tissue plasminogen activator, 

streptokinase, and urokinase. Additionally, the compounds of the present invention may be 
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used in combination with other antithrombotic or anticoagulant drugs such as, but not 
limited to, fibrinogen antagonists and thromboxane receptor antagonists. 

Human leucocyte elastase is released by polymorphonuclear leukocytes at sites of 
inflammation and thus is a contributing cause for a number of disease states. Compounds 
5 of the present invention are expected to have an anti-inflammatory effect useful in the 
treatment of gout, rheumatoid arthritis and other inflammatory diseases, and in the treatment 
of emphysema. The leucocyte elastase inhibitory properties of compounds of the present 
invention are determined by the method described below. Cathepsin G has also been 
implicated in the disease states of arthritis, gout and emphysema, and in addition, 

10 glomerulonephritis and lung infestations caused by infections in the lung. In their end-use 
application the enzyme inhibitory properties of the compounds of Formula / is readily 
ascertained by standard biochemical techniques that are well-known in the art. 

The Cathepsin G inhibitory properties of compounds within the scope of the present 
invention are determined by the following method. A preparation of partially purified 

15 human Cathepsin G is obtained by the procedure of Baugh et a/.. Biochemistry 15: 836 

(1 979). Leukocyte granules are a major source for the preparation of leukocyte elastase and 
cathepsin G (chymotrypsin-like activity). Leukocytes are lysed and granules are isolated. 
The leukocyte granules are extracted with 0.20 M sodium acetate, pH 4.0, and extracts are 
dialyzed against 0.05 M Tris buffer, pH 8.0 containing 0.05 M NaCl overnight at 4°C. A 

20 protein fraction precipitates during dialysis and is isolated by centrifugation. This fraction 

contains most of the chymotrypsin-like activity of leukocyte granules. Specific substrates 
are prepared for each enzyme, namely N-Suc-Ala-Ala-Pro- Val-p-nitroanilide and Suc-Ala- 
Ala-Pro-Phe-/7-nitroanilide. The latter is not hydro lyzed by leukocyte elastase. Enzyme 
preparations are assayed in 2.00 mL of 0.10 M Hepes buffer, pH 7.5, containing 0.50 M 

25 NaCl, 10% dimethylsulfoxide and 0.0020 M Suc-Ala-Ala-Pro-Phe-/7-nitroanilide as a 

substrate. Hydrolysis of the p-nitroanilide substrate is monitored at 405 nm and at 25°C. 

Useful dose range for the application of compounds of the present invention as 
neutrophil elastase inhibitors and as Cathepsin G inhibitors depend upon the nature and 
severity of the disease state, as determined by the attending diagnostician, with a range of 

30 * 0.01 to 10 mg/kg body weight, per day, being useful for the aforementioned disease states, 
Compounds of the present invention that inhibit urokinase or plasminogen activator 
are potentially useful in treating excessive cell growth disease state. As such compounds 
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of the present invention may also be useful in the treatment of benign prostatic hypertrophy 
and prostatic carcinoma, the treatment of psoriasis, and as abortifacients. For their end-use 
application, the potency and other biochemical parameters of the enzyme inhibiting 
characteristics of compounds of the present invention are readily ascertained by standard 
5 biochemical techniques well known in the art. Actual dose ranges for this application will 
depend upon the nature and severity of the disease state of the patient or animal to be treated 
as determined by the attending diagnostician. It is to be expected that a general dose range 
will be about 0.0 1 to 10 mg per kg per day for an effective therapeutic effect. 

Additional uses for compounds of the present invention include analysis of 

10 commercial reagent enzymes for active site concentration. For example, chymotrypsin is 
supplied as a standard reagent for use in clinical quantitation of chymotrypsin activity in 
pancreatic juices and feces. Such assays are diagnostic for gastrointestinal and pancreatic 
disorders. Pancreatic elastase is also supplied commercially as a reagent for quantitation of 
a,-antitrypsin in plasma. Plasma a, -antitrypsin increases in concentration during the course 

15 of several inflammatory diseases, and aj-antitrypsin deficiencies are associated with 
increased incidence of lung disease. Compounds of the present invention can be used to 
enhance the accuracy and reproducibility of these assays by titrametric standardization of 
the commercial elastase supplied as a reagent. See, U.S. Patent No. 4,499,082. 

Protease activity in certain protein extracts during purification of particular proteins 

20 is a recurring problem which can complicate and compromise the results of protein isolation 

procedures. Certain proteases present in such extracts can be inhibited during purification 
steps by compounds of the present invention, which bind tightly to various proteolytic 
enzymes. 

The pharmaceutical compositions of the invention can be administered to any animal 
25 that can experience the beneficial effects of the compounds of the invention. Foremost 

among such animals are humans, although the invention is not intended to be so limited. 

The pharmaceutical compositions of the present invention can be administered by 
any means that achieve their intended purpose. For example, administration can be by 
parenteral, subcutaneous, intravenous, intramuscular, intraperitoneal, transdermal, buccal, 
30 or ocular routes. Alternatively, or concurrently, administration can be by the oral route. The 
dosage administered will be dependent upon the age, health, and weight of the recipient, 
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kind of concurrent treatment, if any, frequency of treatment, and the nature of the effect 
desired. 

In addition to the pharmacologically active compounds, the new pharmaceutical 
preparations can contain suitable pharmaceutically acceptable carriers comprising excipients 

5 and auxiliaries that facilitate processing of the active compounds into preparations that can 
be used pharmaceutically. 

The pharmaceutical preparations of the present invention are manufactured in a 
manner that is, itself, known, for example, by means of conventional mixing, granulating, 
dragee-making, dissolving, or lyophilizing processes. Thus, pharmaceutical preparations 

10 for oral use can be obtained by combining the active compounds with solid excipients, 
optionally grinding the resulting mixture and processing the mixture of granules, after 
adding suitable auxiliaries, if desired or necessary, to obtain tablets or dragee cores. 

Suitable excipients are, in particular, fillers such as saccharides, for example, lactose 
or sucrose, mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for 

1 5 example, tricalcium phosphate or calcium hydrogen phosphate, as well as binders, such as, 
starch paste, using, for example, maize starch, wheat starch, rice starch, potato starch, 
gelatin, tragacanth, methyl cellulose, hydroxypropylmethylcellulose, sodium 
carboxymethylcellulose, and/or polyvinyl pyrrolidone. If desired, disintegrating agents can 
be added, such as, the above-mentioned starches and also carboxymethyl-starch, cro.ss- 

20 linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof, such as, sodium alginate. 

Auxiliaries are, above all, flow-regulating agents and lubricants, for example, silica, talc, 
stearic acid or salts thereof, such as, magnesium stearate or calcium stearate, and/or 
polyethylene glycol. Dragee cores are provided with suitable coatings that, if desired, are 
resistant to gastric juices. For this purpose, concentrated saccharide solutions can be used, 

25 which may optionally contain gum arabic, talc, polyvinyl pyrrolidone, polyethylene glycol, 
and/or titanium dioxide, lacquer solutions and suitable organic solvents or solvent mixtures. 
In order to produce coatings resistant to gastric juices, solutions of suitable cellulose 
preparations, such as, acetylcellulose phthalate or hydroxypropyimethyi-cellulose phthalate, 
are used. Dye stuffs or pigments can be added to the tablets or dragee coatings, for example, 

30 for identification or in order to characterize combinations of active compound doses. 

Other pharmaceutical preparations which can be used orally include push-fit capsules 
made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as. 



WO 98/23565 PCT/US97/21649 

-50- 

glycerol or sorbitol. The push-fit capsules can contain the active compounds in the form of 
granules that may be mixed with fillers such as lactose, binders such as starches, and/or 
lubricants such as talc or magnesium stearate and, optionally, stabilizers. In soft capsules, 
the active compounds are preferably dissolved or suspended in suitable liquids, such as, fatty 
5 oils or liquid paraffin. In addition, stabilizers may be added. 

Suitable formulations for parenteral administration include aqueous solutions of the 
active compounds in water-soluble form, for example, water-soluble salts, alkaline solutions 
and cyclodextrin inclusion complexes. Especially preferred salts are hydrochloride and 
acetate salts. One or more modified or unmodified cyclodextrins can be employed to 
10 stabilize and increase the water solubility of compounds of the present invention. Useful 
cyclodextrins for this purpose are disclosed in U.S. Patent Nos. 4,727,064, 4,764,604, and 
5,024,998. 

In addition, suspensions of the active compounds as appropriate oily injection 
suspensions can be administered. Suitable lipophilic solvents or vehicles include fatty oils, 

15 for example, sesame oil, or synthetic fatty acid esters, for example, ethyl oleate or 
triglycerides or polyethylene glycol-400 (the compounds are soluble in PEG-400). Aqueous 
injection suspensions can contain substances that increase the viscosity of the suspension, 
for example, sodium carboxymethyl cellulose, sorbitol, and/or dextran. Optionally, the 
suspension may also contain stabilizers. 

20 The following examples are illustrative, but not limiting, of the method and 

compositions of the present invention. Other suitable modifications and adaptations of the 
variety of conditions and parameters normally encountered and obvious to those skilled in 
the art are within the spirit and scope of the invention. 

Example 1 

25 3-l3-(2~Chloroplienylsulfonyloxy)-5-methylphenoxy]propoxyguanidine 

a) 3-(2-Chlorophenylsulfonyloxy)-5-methyIphenol: Orcinol monohydrate (1.42 g, 10 
mmol) and 2-chlorobenzenesulfonyl chloride (2.43 g t 1 1 mmol) were mixed in saturated 
NaHC0 3 (30 mL) and diethyl ether (30 mL). The biphasic mixture was stirred vigorously 
at room temperature for 2 days. The reaction mixture was quenched with 50 mL of water 

30 and extracted into ethyl acetate (3 x 50 mL). The organic phase was washed with brine (2 

x 50 mL) and dried over Na 2 S0 4 . After removing the solvent in vacuo, the residue was 
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purified by flash column chromatography (2% ethyl acetate in dichloromethane) to give the 
tide compound as a pale-yellow liquid (2. 1 5 g, 71%). 'H-NMR (300 MHz, CDC1 3 ) 6 2.22 
(s, 3H), 5.24 (s, 1H), 6.43 (s, IH), 6.52 (s, 2H), 7.38 (m, IH), 7.60 (m, 2H), and 7.96 (dd, 
1H,J = 3.9, 0.6 Hz). 

5 b) l-(2-ChlorophenyIsulfonyIoxy)-3-(3-ben2yloxy)propoxy-5-methylbeiizene: Diethyl 

azodicarboxylate (230 uL, 1.46 mmol) was added slowly to a solution of 3-(2- 
chlorophenylsulfonyloxy)-5-methylphenol (253 mg, 0.866 mmol), as prepared in the 
preceding step, 3-benzyloxypropanol (363 mg, 1.24 mmol), and triphenylphosphine (385 
mg, 1 .47 mmol) in dichloromethane (7 mL) at 0 °C. The cold bath was removed, and the 

10 reaction mixture was stirred at ambient temperature for 3 h. The reaction mixture was 
quenched with water (10 mL) and extracted into diethyl ether (3 x 20 mL). The combined 
organic extracts were dried (MgS0 4 ) and the product purified by flash chromatography (2 
: 1 to 100 : 0 dichloromethane / petroleum ether) to afford the title compound (328.5 mg, 
85% yield) as a colorless oil. 'H-NMR (300 MHz, CDC1 3 ) 8 7.95 (dd, 1H, J = 7.9, 1 .7 Hz), 

15 7.52 - 7.62 (m,2H), 7.28- 7.38 (m, 6H), 6.58 (brs, 1H), 6.54 (brs, IH), 6.48 ft 1H,J=1.1 

Hz), 4.51 (s, 2H), 3.95 ft 3H, J - 6.2 Hz), 3.62 (t, 2H, J - 6.1 Hz), 2.24 (s, 3H), and 2.01 
(pemet, 2H, J = 6.2 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid 
matrix) calcd. for C 23 H 23 C10 5 S: 469.1 (M + Na). Found: 469.1. 
c) 3-[3-(2-ChIorophenylsuIfonyloxy)-5-methyIphenoxylpropanol: A mixture of l-(2- 

20 chlorophenylsulfonyloxy)-3-(3-benzyloxy)propoxy-5-methylbenzene (328.5 mg, 0.736 
mmol), as prepared in the preceding step, 66 mg of 1 0% palladium on carbon, and 1 80 uL 
(0.72 mmol) of 4 N HCl / dioxane in 5 mL of tetrahydrofuran was hydrogenated 
(atmospheric pressure) at ambient temperature for 1 h. The reaction mixture was filtered 
through Celite 545 and then concentrated. Purification by flash chromatography using 

25 elutions of 2 - 10% diethyl ether / dichloromethane gave 217 mg (83% yield) of the title 

compound as an oil. 'H-NMR (300 MHz, CDC1 3 ) 5 7.97 (dd, 1H, J = 7.8, 1.4 Hz), 7.56 - 
7.65 (m, 2H), 7.36 - 7.41 (m, 1H), 6.60 (br s, IH), 6.54 (br s, 1H), 6.50 ft IH, J = 2 Hz), 
4.03 (t, 2H, J = 4.7 Hz), 3.92 (s, IH), 3.82 (q, 2H, J = 6.7 Hz), 2.24 (s, 3H), and 1 .99 (pemet, 
2H, J = 6 Hz). 

30 d) yV-[3-[3-(2-Chlorophenylsulfonyloxy)-S-methylphenoxy]propoxy|phthalimide: 

Diethyl azodicarboxylate (4.0 mL, 0.024 mol) was added dropwise to a solution of 3-[3-(2- 
chlorophenylsulfonyloxy)-5-methylphenoxy]propanol (8.5 g, 0.024 mol), as prepared in the 
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preceding step, triphenylphosphine (6.26 g, 0.024 mol), and ^-hydroxyphthalimide (4.01 
g, 0.024 mol) in anhydrous tetrahydrofuran (240 mL). The solution was allowed to stir at 
ambient temperature overnight. The tetrahydrofuran was evaporated, and the residue was 
purified by silica gel chromatography. Elution was carried out using a gradient of 50% 
5 dichloromethane in hexane to 100% dichloromethane. The appropriate fractions were 
combined, evaporated to dryness, and placed under high vacuum to give 6.5 g (54% yield) 
of an oil. Mass spectrum (MALD1-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. 
forC 34 H 20 ClNO 7 S: 524.1 (M + Na). Found: 524.2. 

e) 3-[3-(2-Chlorophenylsulfonyloxy)-5-methylphenoxylpropoxyamine: A suspension 
10 of M[3-[3-(2-chlorophenyisulfonyIoxy)-5-methylphenoxy]propoxy]phthalimide (6.5 g, 

0.013 mol), as prepared in the preceding step, in 2-propanoI / water (6:1; 690 mL) was 
treated with sodium borohydride (2.46 g, 0.065 mol). The reaction mixture was stirred at 
ambient temperature for 2 days. The reaction mixture was quenched with 2N hydrochloric 
acid, and the mixture was warmed at 50 °C for 2 hours. The reaction mixture was cooled 

15 in an ice : water bath and adjusted to pH 8.0 with 2 N sodium hydroxide. The 2-propanol 

was evaporated on a rotary evaporator, and the residual aqueous solution was extracted with 
ethyl acetate (3 x 75 mL). The combined ethyl acetate extracts were washed with brine, 
dried over anhydrous sodium sulfate, and evaporated to dryness. The material was purified 
by silica gel chromatography by elution with a gradient of 50% dichloromethane/ hexane 

20 to 100% dichloromethane, followed by 90% dichloromethane / 10% acetonitrile. The 
appropriate fractions were combined and evaporated to an oil, which crystallized under high 
vacuum to give 4.1 g (85% yield) of the title compound. 'H-NMR (300 MHz, CDC1 3 ) 6 
7.97 (dd, J = 7.9, 1.5 Hz, 1H), 7.55 - 7.65 (m, 2H), 7.37 (td, J = 7.8, 1.6 Hz, 1H), 6.59 (br 
s, 1H), 6.53 (m, 1H), 6.49 (t, J = 2.2 Hz, 1H), 5.39 (br d, 2H), 3.92 (t, J = 6.3 Hz, 2H), 3.79 

25 (t, J = 6.2 Hz, 2H), 2.24 (s, 3H), and 2.00 (pentet, J = 6.2 Hz, 2H). Mass spectrum (MALDI- 
TOF, a^yano^-hydroxycinnarnic acid matrix) calcd. for C, 6 H I8 C1N0 5 S: 372.1 (M + H). 
Found: 371.5. 

f) 3-[3-(2-Chlorophenylsulfonyloxy)-5-methyIphenoxyIpropoxyguanidine: A solution 
of 3-[3-(2-chlorophenylsulfonyloxy>-5-methylphenoxy]propoxyamine (0.43 g, 0.0012 mol), 

30 as prepared in the preceding step, in anhydrous //.//-dimethylformamide (15 mL) was 
treated with l//-pyrazole- 1-carboxamidine hydrochloride (0.34 g, 0.0034 mol). The reaction 
mixture was stirred overnight at ambient temperature. An additional 100 mg of IH- 



1 
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pyrazole-l-carboxamidine hydrochloride was added, and the reaction mixture was stirred 
at ambient temperature overnight. The reaction mixture was evaporated to dryness under 
high vacuum. The residue was treated with acetonitrile, and the resulting crystalline 
material was collected by filtration and discarded. The filtrate was evaporated to dryness 

5 and partitioned between ether and water. The aqueous layer was washed with ether (4 x 25 
mL). The aqueous layer was separated and basified with 2N sodium hydroxide, and the 
resultant aqueous layer was extracted with ethyl acetate (4 x 50 mL). The combined ethyl 
acetate extracts were washed with brine, dried, and evaporated to give 0.46 g of the title 
compound as an oil. 'H-NMR (300 MHz, CDCl 3 ) 5 7.94 (d, J *= 7.6 Hz, 1H), 7.54 - 7.62 (m, 

10 2H), 7,34 - 7.40 (m, 1H), 6.57 (br s. 1H), 6.48 (m, 2H), 5.75 (br m, 2H), 3.96 (t, J = 6.2 Hz, 
4H), 2.21 (s, 3H), and 2.05 (pentet, J - 6.2 Hz, 2H). Mass spectrum (MALDI-TOF, ct- 
cyano-4-hydroxycinnamic acid matrix) calcd. for C 17 H, 0 ClN 3 O s S: 414.1 (M + H). Found: 
414.2. 



Example 2 

15 3'[3'(2-Methoxyphenybulfonyloxy)-5'methylphenoxylpropoxyguanidine 

a) 3-(5-ChIoro-2-methoxyphenylsulfonyIoxy)-5-methyiphenol: Saturated aqueous 
NaHC0 3 (70 mL) was added to a solution of 5-chloro-2-methoxybenzenesuIfonyI chloride 
(3.83 g, 15.9 mmol) and orcinol monohydrate (3.39 g, 23.9 mmol) in di-/r-butyl ether (53 
mL) and tetrahydrofuran (17 mL). The biphasic solution was mixed vigorously at 50 °C for 

20 7 h then at ambient temperature overnight. The reaction mixture was combined with that 
from a previous reaction (which used 4.53 g 18.8 mmol of 5-chIoro-2- 
methoxybenzenesulfonyl chloride), the layers were separated, and the aqueous layer was 
extracted with ethyl acetate (2 x 1 00 mL). The combined organic extracts were washed with 
brine (250 mL), dried over Na 2 S0 4 , filtered, and evaporated to give 1 8.25 g of a clear brown 

25 oil. The product was purified by flash column chromatography (1% to 4% ethyl acetete in 
dichloromethane) to give the title compound (9.86 g, 86%) as a pale yellow oil which 
crystallized upon standing. 1 H-NMR (300 MHz, CDC1 3 ) ( 7.81 (d, 1H, J = 2.6 Hz), 7.55 (dd, 
1H, J - 8.9, 2.6 Hz), 7.02 (d, 1H, J = 8.9 Hz), 6.53 (m, 2H), 6.41 (t, 1H, J = 2.2 Hz), 3.99 
(s, 3H), 2.24 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid 

30 matrix) calcd. for C U H I3 C10 5 S: 351.0(M + Na). Found: 351.1. 
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b) 3-(2-MethoxyphenyIsulfonyloxy)-5-methylphenol: 4-Methylmorpholine (3.2 mL, 
29.1 mmol) was added to a mixture of 3-(5-chloro-2-methoxyphenyIsulfonyloxy)-5- 
methylphenol (8.82 g, 26.8 mmol, prepared in the preceding step) and 10% palladium on 
carbon (2.23 g) in deoxygenated methanol (15 mL). The mixture was stirred at ambient 

5 temperature under hydrogen (balloon) for 3 h. then filtered through Celite (drafomaceous 
earth) with methanol. Solvent was removed in vacuo and crude product was purified by 
flash column chromatography (CH 2 C1 2 to 5% ethyl acetate in dichloromethane) to give the 
tide compound (4.97 g, 63%) as a colorless syrup. 'H-NMR (300 MHz, DMSO-d*) ( 9.71 
(s, IH), 7.76 (ddd, IH, J = 8.4, 7.4, 1.7 Hz), 7.69 (dd, IH, J « 7.9, 1.7 Hz), 7.38 (d, 1 H, J = 
10 8.4 Hz), 7.09 (dt, 1H, J - 7.9, 1.0 Hz), 6.48 (or s, IH), 6.33 (br s, 1H), 6.26 (t, 1H, J = 2.2 
Hz), 4.00 (s, 3H), 2.15 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano^-hydroxycinnamic 
acid matrix) calcd. for C 14 H 14 0 5 S: 317.0 (M + Na). Found: 316.9. 

c) 3-{3-(2-MethoxyphenyIsuIfonyloxy)-5-methyIphenoxyJpropanol: Tri-/i- 
butylphosphine (8.4 mL, 34 mmol) was added dropwise over . 5 min to 3-<2- 

15 methoxyphenyisulfonyloxy)-5-methylphenol (4.97 g, 1 6.9 mmol, prepared in the preceding 

step), 1 ,3 -propanediol (12 mL, 170 mmol) and l,l'-(azodicarbonyl)dipiperidme (8.54 g, 33.8 
mmol) in anhydrous tetrahydrofuran (75 mL) at 0°C under a nitrogen atmosphere. 
Dichloromethane (75 mL) was added mid-way through the tri-n-butylphosphine addition 
to aid stirring. The slurry was stirred at ambient temperature for 1 h, then the mixture was 

20 cooled to 0 °C and additional 1 , 1 '-(azodicarbonyl)dipiperidine (4.27 g, 1 6.9 mmol) and tri-n- 
butylphosphine (4.2 mL, 16.9 mmol) were added. The reaction was stirred overnight at 
ambient temperature. Diethyl ether (200 mL) was added and the mixture was filtered. The 
filtrate was concentrated in vacuo, and the residue was purified by flash column 
chromatography (25% ethyl acetate in hexane to 60% ethyl acetate in hexane, then 2% 

25 acetone in dichloromethane to 7% acetone in dichloromethane in two separate 

chromatographic separations) to give the title compound (3.79 g, 64%) as a gold oil. l H- 
NMR (300 MHz, CDC1 3 ) 67.82 (dd, 1H, J = 7.9, 1 .7 Hz), 7.61 (ddd, 1H, J = 8.4, 7.5, 1.8 
Hz), 7.08 ( d, IH, J = 8.4 Hz), 7.01 (ddd, IH, J - 7.9, 7.5, 1 Hz), 6.58 (br s, 1H), 6.51 (br s, 
IH). 6.46 (t, IH, J = 2.1 Hz), 4.02 (s, 3H), 4.00 (t, 2H, J = 6.0 Hz), 3.81 (dt, 2H, J = 5.7, 5.3 

30 Hz), 2.24 (s, 3H), 1-98 (pentet, 2H, J = 6.0 Hz), 1.72 (t, IH, J = 5.0 Hz). Mass spectrum 

(MALDI-TOF, (a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^C^S: 375.1 (M 
+ Na). Found: 375.1. 
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d) ;V^3-[3^2-MethoxyphenyIsuIfonyIoxy)-5-m^ 

Diethyl azodicarboxylate (67 (L, 0.40 mmol) was added dropwise over 5.5 min to 3-[3-(2- 
memoxyphenyIsuIfonyloxy)-5-methyIphenoxy]propanol (1 18 mg, 0.33 mmol, prepared in 
the preceding step), triphenylphosphine (106 mg, 0.40 mmol), and //-hydroxyphthalimide 
5 (55 mg, 0.33 mmol) in anhydrous tetrahydrofuran (3 mL) at 0°C under a nitrogen 
atmosphere. The solution was stirred at 0°C for an additional 20 min then at ambient 
temperature overnight. The reaction mixture was concentrated, and the residue was purified 
by flash column chromatography (dichloromethane) to give the title compound (116 mg, 
69%) as a colorless resin. 'H-NMR (300 MHz, CDC1 3 ) ( 7.88-7.73 (m, 5H), 7.61 (ddd, 1H, 
10 j = 8.4, 7.4, 1 1 Hz), 7.10 (d, IH, J = 8.4 Hz), 7.01 (dt, 1H, J - 7.7, 0.9 Hz), 6.60 (br s, 1H), 

6.56, (br s, 1H), 6.42 (t, 1H, J = 2.2 Hz), 4.36 (t, 2H, J = 6.2 Hz), 4.09 (t, 2H, J = 6.2 Hz), 
4.04 (s, 3H), 2.25 (s, 3H), 2.18 (pentet, 2H, J = 6.2 Hz). Mass spectrum (MALDI-TOF, ct- 
cyano-4-hydroxycinnamic acid matrix) calcd. for C 25 H 23 NOsS: 520.1 (M + Na). Found: 
520.2. 

15 e) 3-(3-(2-IVtethoxyphenylsulfonyloxy)-5-methyIphenoxyIpropoxyamine: A mixture of 
sodium borohydride (45 mg, 1.1 mmol) and M[3-[3-(2-methoxyphenyisulfonyloxy)-5- 
methylphenoxy]propoxy]phthaIimide (113 mg, 0.23 mmol, prepared in the preceding step) 
in 2-propanol (12 mL) and water (2 mL) was stirred overnight at ambient temperature. The 
reaction mixture was adjusted to pH 1 with aqueous HC1 (3.5 mL, 2N), and the solution was 

20 stirred at 50°C for 2 h. The solution was cooled to 0°C and adjusted to pH 12 with 2N 
NaOH. The solution was stirred at ambient temperature for 2 h, then 2-propanol was 
removed by rotary evaporation. The resulting mixture was extracted with ethyl acetate (2 
x 30 mL). The combined organic extracts were washed with brine (40 mL), dried over 
Na 2 SO<, filtered, and evaporated to give the title compound (79 mg, 95%) as a colorless oil. 

25 1 H-NMR (300 MHz, CDC1 3 ) ( 7.82 (dd, 1H, J = 7.9, 1.7 Hz), 7.61 (ddd, 1H, J - 8.4, 7.5, 1.8 
Hz), 7.08 (dd, 1H, J = 8.4, 0.8 Hz), 7.00 (ddd, 1H, J = 8, 7.5, 1 Hz), 6.58 (br s, 1H), 6.50 (br 
s, 1H), 6.45 (t, 1H, J = 2.1 Hz), 5.38 (br s, 2H), 4.02 (s, 3H), 3.92 (t, 2H, J = 6.3 Hz), 3.79 
(t, 2H, J = 6.2 Hz), 2.23 (s, 3H), 2.00 (pentet, 2H, J = 6.2 Hz). Mass spectrum (MALDI- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C I7 H 21 N0 6 S: 390.1 (M + Na). 

30 Found: 390.1. 

0 3-[3-(2-MethoxyphenylsuIfonyIoxy)-5-methylphenoxy|propoxyguanidine: A solution 

of 3-[3-(2-methoxyphenyisulfonyloxy)-5-methylphenoxy]propoxyamine (74 mg, 0.20 
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mmol, prepared in the preceding step) and l//-pyrazole-l-carrx>xamidine hydrochloride (60 
mg, 0.41 mmol) in anhydrous //.Mdimethylformamide (2 mL) was stirred at ambient 
temperature overnight. Additional l//-pyrazole-l-carboxamidine hydrochloride (30 mg, 
0.20 mmol) was added, and the reaction was stirred at ambient temperature for 3 days. N,N- 

5 Dimethylformamide was removed in vacuo, then the residue was treated with acetonitrile. 
The mixture was filtered to remove excess l//-pyrazole-l -carboxamidine hydrochloride, and 
the filtrate was concentrated in vacuo. The residual oil was partitioned between diethyl 
ether (10 mL) and water (10 mL). The aqueous layer was washed with diethyl ether (2 x 10 
mL), adjusted to pH 8 with 2N NaOH, and extracted with ethyl acetate (2x10 mL). The 

10 ethyl acetate extracts were washed with pH 7 buffer (2x15 mL) and brine ( 1 5 mL), dried 
over Na 2 SO<, filtered, and evaporated to give the title compound (64 mg, 78%) as a colorless 
oil. 'H-NMR (300 MHz, DMSO-d,) 6 7.76 (ddd, IH, J = 8.4, 7.4, 1.8 Hz), 7.69 (dd, 1H, J 
= 7.9, 1.6 Hz), 7.37 (d, 1H, J = 7.7 Hz), 7.09 (dt, IH, J - 7.9, 1.0 Hz), 6.69 (s, IH), 6.47 (s, 
1H), 6.33 (t, IH, J = 2.1 Hz), 4.00 (s, 3H), 3.92 (t, 2H, J - 6.5 Hz), 3.70 (t, 2H, J -6.1 Hz), 

15 2.20 (s, 3H), 1.88 (pentet, 2H, J = 6.3 Hz). Mass spectrum (MALDI-TOF, a-cyano^- 

hydroxycinnamic acid matrix) calcd. for C, g H 23 N 3 0 6 S: 410.1 (M ^ H), 432.1 (M + Na). 
Found: 410.1,432.6. 



Example 3 

3~{S-Metkyl-3-(quinolinyl-8-suIfonyloxy)phenoxyjpropoxyguam 
20 a) -Methyl-3-(quinoIinyl-8-sulfonyloxy)phenoI: A mixture of orcinol monohydrate (4.0 

g, 28 mmol) and 8-quinolinesulfonyl chloride (6.1 g, 26.7 mmol) in diethyl ether (120 mL) 
and saturated sodium bicarbonate (120 mL) was vigorously stirred at ambient temperature 
for 4 days. The reaction mixture was extracted into ethyl acetate, dried (MgS0 4 ), and 
concentrated. Crystallization from diethyl ether / ethyl acetate / hexane gave 4.48 g (50%) 
25 of the title compound as a tan powder. 'H-NMR (300 MHz, DMSOkI,) 5 9.62 (br s, IH), 
9.23 (dd, IH, J = 4, 2 Hz), 8.63 (dd, IH. J = 8, 2 Hz), 8.45 (dd, IH, J = 8, 2 Hz), 8.36 (IH, 
J = 8, 2 Hz), 7.74 - 7.83 (m, 2H), 6.44 (br s, IH), 6.29 (br s, IH), 6.10 (t, IH, J = 2 Hz), 2.09 
(s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C l6 H I3 N0 4 S: 316.1 (M + H), 338.0 (M + Na). Found 316.0, 338.1. 
30 b) 3-(S-Methyl-3-(quinolinyl-8-sulfonyIoxy)phenoxy]propanol: To 5-methyl-3- 

(quinolinyl-8-sulfonyloxy)phenoI (3.0 g, 9.0 mmol), as prepared in the preceding step, 1,3- 
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propanediol (4 mL, 55.2 mmol), and l,14azodicart»nyI)dipiperidine (3.42 g, 13.6 mmol) 
at 0 °C in tetrahydrofuran (60 mL) was added slowly tri-rt-butylphosphine (3.36 mL, 13.5 
mmol). The cold bath was removed, and the reaction mixture was stirred at ambient 
temperature overnight. TLC analysis showed starting material. To the reaction mixture was 
5 added sequentially 1 f 1 '-(azodicarbonyl)dipiperidine ( 1 .9 g) and tri-w-buty Iphosphine ( 1 .7 
mL). The reaction mixture was stirred at ambient temperature for 2 h. The reaction mixture 
was then diluted with diethyl ether and the resulting suspension filtered. The filtrate was 
concentrated and purified directly by flash chromatography using eiutions of 
dichloromethane / ethyl acetate (3 : 1 then 2 : 3) to give 3.19 g (95% yield) of the title 

10 compound as an oil. 'H-NMR (300 MHz, CDC1 3 ) 5 9.27 (dd, 1H, J = 4, 2 Hz), 8.41 (dd, 1H, 
J = 7. 2 Hz), 8.31 (dd, 1H, J = 8, 2 Hz), 8.14 (dd, 1H, J « 7, 2 Hz), 7.61 - 7.65 (m. 2H), 6.54 
(br s, 1H), 6.49 (br s, 1H), 6.42 (t, 1H, J = 2 Hz), 3.92 (t, 2H, J = 6 Hz), 3.77 (t, 2H), 2.17 
(s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C t9 H„N0 5 S: 374.1 (M + H), 396.1 (M + Na). Found: 374.0,396.2. 

15 c) M[3-[5-MethyI-3^quinoIinyI-^-suIfonyloxy)phenoxy]propoxylphthaUmide: Diethyl 
azodicarboxylate (136 uL, 0.81 mmol) was added dropwise over 7 min to 3-[5-methyi-3- 
(quinolinyl-8-sulfonyloxy)phenoxy]propanol (252 mg, 0.68 mmol, prepared in the 
preceding step), tf-hydroxyphthalimide (1 1 1 mg, 0.68 mmol), and tripheny Iphosphine (213 
mg, 0.81 mmol) in anhydrous tetrahydrofuran (6 mL) at 0°C under a nitrogen atmosphere. 

20 The solution was stirred at 0°C for 1 h then at ambient temperature for 3 days. Solvent was 
removed in vacuo, and the crude product was purified by flash column chromatography 
(100% dichloromethane to 1% acetone in dichloromethane) to give the title compound (332 
mg, 92%) as a colorless foam. 'H-NMR (300 MHz, CDC1 3 ) 6 9.28 (dd, 1 H, J = 4.2, 1 .8 Hz), 
8.43 (dd, 1H, J = 7.4, 1.4 Hz), 8.30 (dd, 1H, J = 8.4, 1.7 Hz), 8.14 (dd, 1H, J = 8.3, 1.3 Hz), 

25 7.85-7.75 (m, 4H), 7.63 (d, 1H, J = 8.3 Hz), 7.61 (dd, 1H, J = 8.2, 3.2 Hz), 6.56 (br s, 1H), 

6.53 (br s, 1H), 6.36 (br s, 1H), 4.31 (t, 2H, J - 6.2 Hz), 3.98 (t, 2H, J - 6.2 Hz), 2.19 (s, 
3H), 2.11 (pentet, 2H, J = 6.2 Hz). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C^H^NPtS: 519.1 (M + H), 541.1 (M + Na). 
Found: 518.7,540.8. 

30 d) 3-[5-MethyI-3-(quinolinyl-8-sulfonyloxy)phenoxy|propoxyainine: Sodium 

borohydride (107 mg, 2.8 mmol) was added to A^-[3-[5-methyl-3-(quinolinyl-8- 
sulfonyloxy)phenoxy]propoxy]phthalimide (292 mg, 0.56 mmol, prepared in the preceding 
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step) in 2-propanol (10 mL), tetrahydrofuran (1.7 mL) and water (i.7 mL). Hydrogen gas 
was evolved for 40 min. The mixture was stirred overnight at ambient temperature. 
Aqueous HC1 (8.4 mL, 2N) was added dropwise (hydrogen was evolved), and the solution 
was heated at 50 °C for 2 h. The solution was cooled to 0°C and adjusted to pH 10 with 2N 
5 NaOH. Organic solvent was removed in vacuo, and the residual mixture was extracted with 
ethyl acetate (2 x 30 mL). The combined organic extracts were washed with brine (50 mL), 
dried over Na 2 S04, filtered, and evaporated to give a pale gold oil. Crude product was 
purified by flash column chromatography (60 : 40 to 80 : 20 ethyl acetate / hexane) to give 
the title compound (166 mg, 76%). 'H-NMR (300 MHz, CDCl 3 ) ( 9.27 (dd, 1H, J = 4.3, 1.8 
10 Hz), 8.42 (dd, IH, J = 7.4, 1.5 Hz), 8.30 (dd, 1H, J - 8.3, 1.8 Hz), 8.14 (dd, 1H, J = 8.2, 1.5 
Hz), 7.63 (d, 1H, J = 8.2 Hz), 7.61 (dd, 1H, J = 8.3, 3.5 Hz), 6.53 (br s, 1H), 6.47 (br s, 1H), 
6.41 (t, 1H, J = 2 Hz), 5.37 (br s, 2 H), 3.83 (t, 2H,J = 6.3 Hz), 3.75 (t, 2 H, J = 6.2 Hz), 
2.17 (s, 3 H), 1.94 (pentet, 2H, J = 6.2 Hz). Mass spectrum (MALDI-TOF, ct-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C l9 H 20 N 2 O 5 S: 389.1 (M + H), 41 1.1 (M + Na). 

15 Found: 388.7,410.9. 

e) 3-[5-MethyI-3-(quinolinyl-8-sulfonyloxy)phenoxy] propoxyguanidine hydrochloride: 
A solution of 3-[5-methyl-3-(quinolinyl-8-sulfonyloxy)phenoxy]propoxyamine (162 mg, 
0.42 mmol, prepared in the preceding step) and 1 tf-pyrazole- l^arboxaniidine hydrochloride 
( 1 84 mg, 1 .25 mmol) in anhydrous M AMimemylformamide (2.0 mL) was stirred at ambient 

20 temperature under nitrogen for 18 h. Additional I//-pyrazole-l-carboxamidine 
hydrochloride (61.4 mg, 0.42 mmol) was added, and stirring was continued overnight N,N- 
Dimethylformamide was removed in vacuo, then acetonitrile (5 mL) was added, and the 
solution was cooled to 0°C to crystallize excess 1 //-pyrazole- 1 -carboxamidine 
hydrochloride. The mixture was filtered and the filtrate was concentrated in vacuo to give 

25 a pale gold-brown oil. Crude product was dissolved in water (15 mL) and extracted with 
diethyl ether (2x15 mL). The aqueous layer was neutralized (pH 7) with 2N NaOH and 
extracted with ethyl acetate (2x15 mL). The combined ethyl acetate extracts were washed 
with pH 7 buffer (2x15 mL) and brine ( 1 5 mL), dried over Na 2 S0 4 , filtered, and evaporated 
to give the free base of the title compound (147 mg, 82%) as a colorless oil. 

30 The title compound was made by adding a solution of the free base, 3-[5-methyl-3- 

(quinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidine, (143 mg, 0.33 mmol, prepared 
above) in ethanol (I mL) to ethanolic HC1 (1.06 mL, 1.1 M, 1.2 mmol) in anhydrous diethyl 
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ether (100 mL). Filtration under nitrogen gave the title compound (120 mg, 77%) as a 
hygroscopic yellow solid 'H-NMR (300 MHz, DMSO-a^) 6 9.23 (dd, 1H, J = 4.2, 1 .8 Hz), 
8.64 (dd, 1H, J = 8.4, 1.8 Hz), 8.47 (dd, 1H, J = 8.3, 1.4 Hz), 8.38 (dd, IH, J = 7.4, 1.4 Hz), 
7.81 (dd, IH, J = 8, 4.2 Hz), 7.80 (d, 1H, J = 8 Hz), 6.66 (br s, 1H), 6.40 (br s, 1H), 6.34 (t, 
IH, J « 2.2 Hz), 3.87 (q, 4H, J = 6 Hz), 2.14 (s, 3H), 1.95 (pentet, 2H, 5-6 Hz). Mass 
spectrum (MAJLDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^N^S: 
431.1 (M + H). Found: 430.9. 



Example 4 

3-[3-(5-Chloro-2-methoxyphenybulfonyloxy)-S-methylphenoxy] 
10 propoxyguanidine hydrochloride 

a) 3-l3-(5-Ch!oro-2-methoxyphenyIsulfonyloxy)-5-methylphenoxy]propanol: Tri-n- 
butylphosphine (7.6 mL, 30.4 mmol) was added dropwise over 20 min to 3-(5-chloro-2- 
methoxyphenylsulfonyloxy)-5-methylphenoi (5.00 g, 15.2 mmol, prepared in step a of 
Example 2), 1,3-propanediol (3.3 mL, 45.6 mmol) and 1 , l'-(azodicarbonyl)dipiperidine 

15 (7.68 g, 30.4 mmol) in anhydrous tetrahydrofuran (80 mL) at 0°C under a nitrogen 
atmosphere. Dichloromethane (150 mL) was added mid- way through the tri-n- 
butylphosphine addition to aid stirring. The slurry was stirred for an additional 5 min at 0°C 
then at ambient temperature for 3 h. Diethyl ether (400 mL) was added, and the mixture was 
stirred for 10 min then filtered. The filtrate was concentrated and the product was purified 

20 by flash column chromatography (25% to 60% ethyl acetate in hexane) to give the title 
compound (4.07 g, 69%) as a gold oil. 'H-NMR (300 MHz, CDC1 3 ) ( 7.82 (d, 1H, J = 2.8 
Hz), 7.56 (dd, 1H, J = 8.9, 2.6 Hz), 7.03 (d, 1H, J = 8.9 Hz), 6.62 (br s, 1H), 6.52 (br s, 1H), 
6.47 (t, 1H, J = 2.3 Hz), 4.03 (t, 2H, J = 6 Hz), 4.01 (s, 3H), 3.85-3.80 (m, 2H), 2.26 (s, 3H), 
2.00 (pentet, 2H, J = 6 Hz), 1.64 (t, 1H, J = 5 Hz). Mass spectrum (MALDI-TOF, a-cyano- 

25 4-hydroxycinnamic acid matrix) calcd. for C, 7 H 19 C10 6 S: 409.0 (M + Na). Found: 409.0. 

b) A r -[3-(3-(5-Chloro-2-methoxyphenylsulfonyloxy)-5-methyIphenoxy|propoxyl 
phthalimide: Diethyl azodicarboxylate (0. 16 mL, 0.95 mmol) was added dropwise over 
6 min to 3-[3-(5-chloro-2-methoxyphenylsulfonyloxy)-5-methylphenoxy]propanol (0.31 g, 
0.79 mmol, prepared in the preceding step), triphenylphosphine (0.25 g, 0.93 mmol), and 

30 Ar-hydroxyphthalimide (0. 1 3 g, 0.80 mmol) in anhydrous tetrahydrofuran (7.9 mL) at 0°C 

under a nitrogen atmosphere. The solution was stirred at 0°C for an additional 15 min then 
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at ambient temperature overnight. The reaction mixture was concentrated, and the crude 
product was purified by flash column chromatography (1% acetone in dichloromethane) to 
give the title compound (0.417 g, 99%) as a colorless foam. 'H-NMR (300 MHz, CDCl 3 ) 
6 7.88-7.75 (m, 5H), 7.56 (dd, 1H, J = 8.9, 2.7 Hz), 7.05 (d, 1H, J = 8.9 Hz), 6.64 (br s, 1H), 
5 6.57 (br s, 1H), 6.43 (t, 1H, J = 2 Hz), 4.37 (t, 2H, J-6.1 Hz), 4.12 (t, 2H, J = 6.2 Hz), 4.03 
(s, 3H), 2.28 (s, 3H), 2.19 (pentet, 2H, J = 6.1 Hz). Mass spectrum (MALDI-TOF, gentisic 
acid matrix) calcd. for CaHaaCINOtS: 554.1 (M + Na). Found: 553.7. 

c) 3-[3-(5-Chloro-2-methoxyphenyl5ulfonyloxy)-5-methyIphenoxy]propoiyaiiiine: 
Sodium borohydride (145 mg, 3.84 mmol) was added to a solution of tf-[3-[3-(5-chloro-2- 

10 methoxyphenylsulfonyloxy)-5-methylphenoxy]propoxy]phthalimide (407 mg, 0.76 mmol, 
prepared in the preceding step) in 2-propanol (25 mL), tetrahydrofuran (5 mL), and water 
(4 mL). Hydrogen was evolved for 20 min. The mixture was stirred overnight at ambient 
temperature. Aqueous HC1 (1 1.4 mL, 2N, 22,8 mmol) was added dropwise; hydrogen was 
evolved. The solution was stirred at 50°C for 2 h, cooled to 0°C, and adjusted to pH 10 

15 with 2N NaOH. Organic solvent was removed by rotary evaporation at ambient 

temperature, and the resulting mixture was extracted with ethyl acetate (2 x 30 mL). The 
combined organic extracts were washed with brine (50 mL), dried over Na 2 S0 4 , filtered, and 
evaporated to give 365 mg of a colorless oil. Crude product was purified by flash column 
chromatography (50% ethyl acetate in hexane to 100% ethyl acetate) to give the title 

20 compound (265 mg, 86%) as a colorless oil. 'H-NMR (300 MHz, CDC1 3 ) ( 7.82 (d\ 1H, J 
= 2.6 Hz), 7.56 (dd, 1H, J = 8.9, 2.6 Hz), 7.03 (d, 1 H, J = 8.9 Hz), 6.60 (br s, 1H), 6.51 (br 
s, 1H), 6.46 (t, 1H, J = 2.2 Hz), 5.39 (br s, 2H), 4.01 (s, 3H), 3.95 (t, 2H, J - 6.3 Hz), 3.80 
(t, 2H, J = 6.2 Hz), 2.26 (s, 3H), 2.02 (pentet, 2H, J « 6.2). Mass spectrum (MALDI-TOF, 
a^yancH4-hydroxycmnamic acid matrix) calcd. for C, 7 H2oClN0 6 S: 402.1 (M + H), 424.1 

25 (M + Na). Found: 401.6, 423.9. 

d) 3-(3-(5-Chloro-2-methoxyphenylsulfonyloxy)-5-methylphenoxy]propoxyguaaidine 
hydrochloride: A mixture of 3-[3-(5-chloro-2-methoxyphenylsulfonyloxy)-5- 
methylphenoxy]propoxyamine (265 mg, 0.66 mmol, prepared in the preceding step) and \H~ 
pyrazole-l-carboxamidine hydrochloride (196 mg, 1.33 mmol) in anhydrous N,N- 

30 dimethyl formamide (3 mL) was stirred at ambient temperature for 2.5 h. Additional \H- 
pyrazole-l-carboxamidine hydrochloride (97 mg, 0.66 mmol) was added and the reaction 
was stirred at ambient temperature for 3 days. A^.A'-Dimethylformamide was removed in 
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vacuo, then acetonitrile (1 mL) was added to precipitate excess 1/f-pyrazole-l- 
carboxamidine hydrochloride. The mixture was filtered and the filtrate was concentrated 
in vacuo. The residual oil was partitioned between diethyl ether (20 mL) and water (20 
mL). The aqueous layer was washed with diethyl ether (2 x 20 mL). The aqueous layer was 
5 neutralized (pH 7) with 2N NaOH and extracted with ethyl acetate (2 x 30 mL). The ethyl 
acetate extracts were washed with pH 7 buffer (2 x 20 mL) and brine (30 mL), dried over 
Na 2 S0 4 , filtered, and evaporated to give the free base of the tide compound (281 mg, 96%) 
as a colorless oil. Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) 
calcd. for C Ig H 22 CiN 3 0 6 S: 444.1 (M + H), 466:1 (M + Na). Found 444.6, 466.7, 

10 The hydrochloride salt of the title compound was made by adding a solution of the 

free base, 3 -[3-(5-chloro-2-methoxyphenylsulfonyloxy)-5- 
methylphenoxyjpropoxyguanidine, (261 mg, 0.59 mmol) in 2-propanol (6 mL) to diethyl 
ether (100 mL) containing HC1 in ethanol (1.1 mL of a 1. 1 M solution, 1.2 mmol). Solvent 
was removed in vacuo to give the title compound (285 mg) as a colorless oil. 'H-NMR (300 

15 MHz, DMSO-d 6 ) ( 7.86 (dd, 1H, J = 9,0, 2.7 Hz), 7.65 (d, 1H, J = 2.7 Hz), 7.44 (d, 1H, J = 
9.0 Hz), 6,74 (br s, 1H), 6.49 (br s, IH), 6.43 (br s, 1H), 4.01 (s, 3H) f 4.00 (t, 2H, J = 6.4 
Hz), 3.91 (t, 2H, J = 6.3 Hz), 2.23 (s, 3H), 2.02 (pentet, 2H, J = 6.3 Hz). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C lg H 22 ClN 3 0 6 S: 444.1 
(M + H). Found 443.5. 

20 Example 5 

3-[3^5^hlorothiophenyl-2-sulfonyloxy)-5-methylp/tenoxyj 
propoxyguanidine hydrochloride 

a) 3-(5-ChlorothiophenyI-2-sulfonyloxy)-5-raethylphenoI: A mixture of orcinol 

monohydrate (5.0 g, 35.2 mmol), and 5-chlorothiophene-2-sulfonyI chloride (7.64 g, 35.2 

25 mmol) in 50 mL of saturated sodium bicarbonate, 50 mL of diethyl ether, and 15 mL of 

tetrahydrofuran was stirred at 60 °C for 2 h and then at 40 °C overnight. The reaction 
mixture was extracted into diethyl ether, dried (MgS0 4 ) t and passed through a thick pad of 
silica gel (ca, 500 mL) using elutions of dichloro methane and then 3% diethyl ether / 
dichloromethane to provide 5.49 g (51%) of the title compound as a pale orange oil. 'H- 

30 NMR (300 MHz, CDC1 3 ) 5 7.40 (d, 1H, J = 4 Hz), 6.94 (d, 1H, J = 4 Hz), 6.59 (br s, 1H), 
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6.49 (br s, 1H), 6.40 (t, 1H, J = 2 Hz), 5.38 (s, 1H), 2.26 (s, 3H), Mass spectrum (MALDI- 
TOF gentisic acid matrix) calcd. for CnH,^ 327.0 (M + Na). Found: 327.0. 

b) 3-(3-<5-ChlorothiophenyI-2-suIfonyloxy)-5-methylphenoxy]propanoI: Tri-/i- 
butylphosphine (6.1 mL, 24 mmol) was added dropwise oyer 5 min to 3-{5- 
chlorothiophenyl-2-suIfonyloxy)-5-methylphenol (3.49 g, 11.5 mmol, prepared in the 
preceding step), 1,3 -propanediol (2.2 mL, 30 mmol) and 1 J'-(azodicarbonyl)dipiperidine 
(6.16 g, 24 mmol) in anhydrous THF (45 mL) at 0°C under a nitrogen atmosphere. 
Dichloromethane (70 mL) and additional tetrahydrofuran (10 mL) were added mid- way 
through the tri-w-butylphosphine addition to aid stirring. The slurry was stirred at ambient 
temperature for 2.5 h, then diethyl ether (300 mL) was added and the mixture was filtered. 
The filtrate was concentrated, and the residue was purified by flash column chromatography 
(25% to 40% ethyl acetate in hexane) to give the title compound (3.1 1 g, 75%) as a gold oil. 
'H-NMR (300 MHz, CDCt 3 ) ( 7.41 (d, 1H, J = 4.1 Hz), 6.95 (d, 1H, J = 4.1 Hz), 6.66 (br s, 
1H), 6.50 (br s, 1H), 6.45 (t, 1H. J - 2.2 Hz), 4.04 (t, IH, J = 6.0 Hz), 3.83 (t, 2H, J - 6.0 
Hz), 2.28 (s, 3H), 2.01 (pentet, 2H, J = 6.0 Hz). Mass spectrum (MALDI-TOF, gentisic acid 
matrix) calcd. for C l4 H, 5 CI0 5 S 2 : 385.0(M + Na). Found: 385.1. 

c) Mp-p^S-ChlorothiophenyW-sulfonyloxy^S-methylphenoxylpropoxyl 
phthalimide: Diethyl azodicarboxylate (115 uL, 0.68 mmol) was added dropwise over 8.5 
min to 3-[3-(5-crdorothiophenyI-2-sulfonyloxy)-5-methylphenoxy]propanol (207 mg, 0.57 
mmol, prepared in the preceding step), triphenylphosphine (180 mg, 0.68 mmol), and N~ 
hydroxyphthalimide (93 mg, 0.57 mmol) in anhydrous tetrahydroruran (5.1 mL) at 0°C 
under a nitrogen atmosphere. The solution was stirred at 0°C for an additional 30 min. The 
reaction mixture was concentrated and the residue purified by flash column chromatography 
(dichloromethane) to give the title compound (272 mg, 94%) as a colorless resin. 'H-NMR 
(300 MHz, CDC1 3 ) 6 7.86-7.75 (m, 4H), 7.42 (d, 1H, J = 4.1 Hz), 6.96 (d, 1H, J = 4.1 Hz), 
6.69 (br s, 1H), 6.52 (br s, 1H), 6.44 (br s, 1H), 4.39 (t, 2H, J = 6.1 Hz), 4.16 (t, 2H, J = 6.1 
Hz), 2.29 (s, 3H), 2.21 (pentet, 2H, J = 6.1 Hz). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycirinamic acid matrix) calcd. for C22H t( ClN0 7 S 2 : 530.0 (M+Na). Found: 529.5. 
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d) 3-[3^5-ChIorothiopbenyI-2-sulfoayIoiy)-5-methyIphenoiy]prx)poiyamine: Sodium 
borohydride (85 mg, 2.2 mmol) was added to a solution of M[3-[3-(5-chlorothiophcnyI-2- 
sulfonyloxy)-5-methylphenoxy]propoxy]phthalimide (227 mg, 0.45 mmol, prepared in the 
preceding step) in 2-propanol (23.2 mL), tetrahydrofuran (5.8 mL), and water (3.9 mL). 
Hydrogen gas was evolved. The mixture was stirred overnight at ambient temperature. The 
reaction mixture was carefully acidified with aqueous HC1 (6.6 mL, 2N), and the solution 
was stirred at 50 °C for 2 h. The solution was cooled to 0°C and neutralized (pH 7) with 2N 
NaOH. Organic solvent was removed by rotary evaporation, and the resulting mixture was 
extracted with ethyl acetate (2x15 mL). The combined organic extracts were washed with 
brine (15 mL), dried over Na 2 S0 4 , filtered, and evaporated. The residue was purified by 
flash column chromatography (25% ethyl acetate in hexane) to give the title compound (141 
mg, 84%) as a colorless oil. 'H-NMR(300 MHz, CDC1 3 ) 6 7.40 (d, 1H, J - 4.0 Hz), 6.95 
(d, 1H, J = 4.0 Hz), 6.65 (br s, 1H), 6.48 (br s, 1H), 6.43 (t, 1H, J = 2.2 Hz), 5.39 (br s, 2H), 
3.96 (t, 2H, J = 6.3 Hz), 3.81 (t, 2H, J = 6.1 Hz), 2.28 (s, 3H), 2.03 (pentet, 2H, J = 6.2 Hz). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C U H„C1N0 5 S 2 : 378.0 (M + H), 400.0 (M + Na). Found: 377.6,399.5. 

e) 3-{3-(5-ChlorothiophenyI-2-sulfonyloxy)-5-mcthyIphenoxy]propoxyguanidine 
hydrochloride: A solution of 3-[3-(5-chlorothiophenyl-2-sulfonyloxy)-5-methyIphenoxy] 
propoxyamine (129 mg, 0.34 mmol, prepared in the preceding step) and l#-pyrazoIe-l- 
carboxamidine hydrochloride (103 mg, 0.70 mmol) in anhydrous //.A^-dimethylformamide 
(1.5 mL) was stirred at ambient temperature overnight. Additional l//-pyrazole-l- 
carboxamidine hydrochloride (103 mg, 0.70 mmol) was added, and the reaction was again 
stirred at ambient temperature overnight. M A^Dimethylformamide was removed in vacuo, 
and the residue was treated with acetonitrile (3 mL). The mixture was filtered to remove 
excess l#-pyrazole-l-carboxamidine hydrochloride, and the filtrate was concentrated. The 
residual oil was partitioned between diethyl ether (15 mL) and water (10 mL). The aqueous 
layer was washed with diethyl ether (2x15 mL), basified (pH 8) with 2N NaOH, and 
extracted with ethyl acetate (2 x 20 mL). The ethyl acetate extracts were washed with pH 
7 buffer (2 x 25 mL) and brine (25 mL), dried over Na 2 S0 4 , filtered, and evaporated to give 
the free base of the title compound (129 mg, 90%) as a colorless oil. 

The hydrochloride salt of the title compound was made by adding a solution of the 
free base, 3-[3-(5-chlorothiophenyI-2-sulfonyloxy)-5-methylphenoxy]propoxyguanidine, 
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(114 mg, 0.27 mmol, prepared above) in a minimum volume of tetrahydrofuran to 
anhydrous diethyl ether (100 mL) containing HC1 in ethanol (0.75 mL, 1.1M, 0.82 mmol). 
Solvent was removed in vacuo to give 130 mg of the title compound as a pale yellow oil. 
'H-NMR (300 MHz, DMSO-dJ 6 7.76 (d, 2H, J = 4.2 Hz), 7.41 (d, 2H, J = 4.2 Hz), 6.80 
(br s, IH), 6.55 (br s, 1H), 6.49 (t, IH, J = 2.2 Hz), 4.02 (t, 2H, J «= 6,3 Hz), 3.92 (t, 2H, J - 
6.3 Hz), 2.26 (s, 3H), 2.03 (pentet, 2H, J = 6.3 Hz). Mass spectrum (MALDI-TOF, a- 
cyano-4-hydroxycinnarnic acid matrix) calcd. for C IS H 18 C1N 3 0 S S 2 : 420.0 (M + H). Found: 
419.9. 



Example 6 

3-f3-(2-Cyanophenylsulfonyloxy)-5-methylphenoxylpropoxyguanidine hydrochloride 

a) 3-(2-CyanophenylsuIfonyloxy)-5-methyiphenol: Orcinol monohydrate (1 .42 g, 10.0 
mmol) and 2-cyanobenzenesuIfonyl chloride (2.02 g, 1 0.0 mmol) were mixed in saturated 
NaHCOj (30 mL) and diethyl ether (30 mL). The biphasic mixture was stirred vigorously 
at room temperature overnight. The reaction mixture was diluted with water (50 mL) and 
extracted into ethyl acetate (3 x 50 mL). The organic phase was washed with brine (2 x 50 
mL) and dried over Na 2 SO<, After removing the solvent in vacuo, the residue was purified 
by flash column chromatography (dichloromethane to 5% ethyl acetate in dichloromethane) 
to give the title compound as a white solid (1.65 g, 57%). 'H-NMR (300 MHz, CDC1 3 ) 6 
8.07 (m, 1H), 7.94 (m, 1H), 7,75-7.80 (m, 2H), 6.57 (s, 1H), 6.53 (s, 1H), 6.49 (s, 1H), 5.69 
(brs ? lH),2.22(s,3H). 

b) 3-f3-(2-Cyanophenylsulfonyloxy)-5-methylphenoxy]propanoI: To a solution of 3-(2- 
cyanophenyIsulfonyloxy)-5-methylphenol (580 mg, 2.0 mmol), as prepared in the preceding 
step, tri-rt-butylphosphine (607 mg, 3.0 mmol), and 1,3-propanedioI (760 mg, 10 mmol) in 
tetrahydrofuran (20 mL) was added 1 , 1 '-(azodicarbonyl)diperidine (757 mg, 3.0 mmol). The 
mixture was stirred at room temperature overnight. Hexane (30 mL) was added to the 
mixture, and the precipitates were removed by filtration. The filtrate was evaporated in 
vacuo, and the residue was purified by flash column chromatography (10% ethyl acetate in 
dichloromethane) to give the title compound as a colorless oil (560 mg, 80 %). 'H-NMR 
(300 MHz, CDClj) 6 8.1 1 (m, IH), 7.94 (m, IH), 7.77-7.82 (m, 2H), 6.65 (s, 1H), 6.59 (s, 
IH), 6.57 (s, IH), 4.05 (t, J = 6.0 Hz, 2H), 3.82 (t, J = 6.0 Hz, 2H), 2.26 (s, 3H), 2.00 (m, 
2H), 1.76 (brs, IH). 
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c) A r -[3-[3-{2-CyanophenyIsulfonyioxy)-5-methyIphenoxy]propoxy]phthalimide: To 
a solution of 3-[3-<2-cyanophenylsulfonyloxy)-5-mcthylphenoxy]propanol (1.04 g, 3.0 
mmol), as prepared in the preceding step, triphenylphosphine (1.05 g, 4.0 mmol), and 
hydroxyphthalimide (490 mg, 3.0 mmol) at 0 °C in tetrahydrofuran (20 mL) was added 

5 diethyl azodicarboxylate (700 mg, 4.0 mmol). The reaction mixture was stirred overnight 
Water (50 mL) was added, the reaction mixture was extracted into ethyl acetate (3 x 50 mL). 
The ethyl acetate solution was washed with brine (2 x 50 mL) and dried over Na 2 S0 4 . After 
removing the solvent, the residue was purified by flash column chromatography (2 : 1 
dichloromethane / hexane to dichloromethane) to give the title compound as a colorless 
10 foam (1.12 g, 76%). 'H-NMR (300 MHz, CDCl 3 ) 6 8.09 (m, 1H), 7.97 (m, 1H), 7.84 (m, 
2H), 7.78 (m, 4H), 6.67 (s, 1H), 6.60 (s, 1H), 6.50 (s, 1H), 4.37 (t, J = 6.1 Hz, 2H), 4.13 (t, 
J = 6.1 Hz, 2H), 2.27 (s, 3H), 2.19 (m, 2H). 

d) 3-[3-(2-CyanophenyIsulfonyIoxy)-5-methylphenoxy]propoxyamine: To a solution 
of A r -[3-[3-(2-cyanophenylsulfonyloxy)-5-methyIphenoxy]propoxy]phthaiimide (600 mg, 

15 1 .2 mmol), as prepared in the preceding step, in 40 mL of ethanol / tetrahydrofuran / water 

(2:1:1) was added sodium borohydride (230 mg, 6.0 mmol). The reaction mixture was 
stirred at ambient temperature overnight. The mixture was acidified (pH 1 -2) and heated 
to 50 °C for 2 hours. After cooling to room temperature, the solution was adjusted to pH 8-9 
with 2N NaOH. The mixture was extracted into ethyl acetate (3 x 50 mL), and the organic 

20 phase was washed with brine (50 mL) and dried over Na 2 S0 4 . After removing the solvent, 
the residue was purified by flash column chromatography (dichloromethane to 2% methanol 
in dichloromethane) to give the title compound as a colorless oil (370 mg, 85%). 'H-NMR 
(300 MHz. CDC1 3 ) 6 8.06 (rn, IH), 7.93 (m, 1H), 7.76 (m, 2H), 6.61 (s, 1H), 6.53 (s, 2H), 
5.36 (br s, 2H), 3.94 (t, J = 6.3 Hz, 2H), 3.78 (t, J = 6.2 Hz, 2H), 2.23 (s, 3H), 1.99 (m, 2H). 

25 e) 3-[3-(2-Cyanophenylsulfonyloxy)-5-methyIphenoxy]propoxyguanidine 

hydrochloride: To a solution of 3-[3-(2-cyanophenylsulfonyloxy)-5-methylphenoxy] 
propoxyamine (362 mg, 1.0 mmol), as prepared in the preceding step, in N,N- 
dimethylformamide (10 mL) was added 1 //-pyrazole-carboxamidine hydrochloride (590 mg, 
4.0 mmol). The reaction mixture was stirred at ambient temperature for two days. N,N- 

30 Dimethylformamide was removed under high vacuum. Acetonitrile (10 mL) was added, the 
solid was removed by filtration, the filtrate was concentrated in vacuo y and the residue was 
dried under high vacuum. The residue was partitioned between water (30 mL plus 2 mL 
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brine) and diethyl ether (20 mL). The water solution was extracted with diethyl ether (20 
mL), and the combined diethyl ether extracts were extracted with acidic water (pH 5). The 
combined water solutions were adjusted to pH 8-9 by using 2N NaOH and extracted with 
ethyl acetate (3 x 50 mL). The ethyl acetate solution was washed with pH 7 buffer solution 
5 (2x30 mL) and brine (30 mL) and dried over Na,S0 4 . After removing the solvent, 0.6N 
HC1 methanol (10 mL) was added, and the solution was concentrated to give the title 
compound as a colorless oil (340 mg, 77%). 'H-NMR (300 MHz, DMSO-d*) 6 8.30 (d, J = 
7.5 Hz, IH), 8.09 (t, J = 7.5 Hz, 1H), 8.04 (m, 2H), 7.72 (br s, 5Hj, 6.79 (s, 1H), 6.49 (s, 
lH) t 6.47 (s, IH), 3.99 (t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.3 Hz, 2H), 2.22 (s, 3H), 2.01 (m, 
10 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 

CuHjoNAS: 405.1 (M + H), 427.1 (M + Na). Found: 405.1,427.0. 

Example 7 

3-[3-(5-Isoquinolinylsutfonyloxy)-5-methylphenoxyjpropoxyguanffi 

a) 5-IsoquinoIinesulfonyl chloride: A mixture of 5-isoquinoIinesulfonic acid (4.18 g, 20 
1 5 mmol), and phosphorus pentachloride (6.24 g, 30 mmol) in phosphorus oxychloride (20 mL) 

was heated at 120 °C for two days. The reaction mixture was cooled to room temperature 
and diluted with dry chloroform (60 mL). The white precipitate was collected, washed with 
dry chloroform, and dried under high vacuum to give the title compound as a white solid 
(4.40 g, 83%) which was used for next step without further purification. 'H-NMR (300 
20 MHz, CDClj) 6 9.95 (s, IH), 9.16 (d, J = 6.8 Hz, IH), 8.74 (d, J - 6.8 Hz, 1H), 8.52 (t, J - 
7.0 Hz, 2H), 7.99 (t, J = 7.3 Hz, 1H). 

b) 3-(5-IsoquinoIinylsulfonyloxy)-5-methylphenoI: Orcinol monohydrate (1.42 g, 10.0 
mmol) and 5-isoquinolinesuIfonyl chloride (2.64 g, 10.0 mmol), as prepared in the 
preceding step, were mixed in saturated NaHC0 3 (30 mL) and diethyl ether (30 mL). The 

25 biphasic mixture was stirred vigorously at room temperature overnight. The reaction 

mixture was diluted with water (50 mL) and extracted into ethyl acetate (3 x 50 mL), The 
organic phase was washed with brine (2 x 50 mL) and dried over Na 2 SO<. After removing 
the solvent in vacuo, the residue was triturated with ether/hexane to give the title compound 
as a pale yellow solid (1 .1 5 g, 37%). 'H-NMR (300 MHz, CDC1 3 ) 6 9.67 (s, 1H), 9.60 (s, 

30 IH), 8.86 (d, J - 6.1 Hz, 1H), 8.63 (d, J = 8.2 Hz, 1H), 8.37 (t, J - 6.1 Hz, 2H), 7.86 (t, J = 

7.8 Hz, IH), 6.46 (s, IH), 6.23 (s, IH), 5.97 (3, IH), 2.08 (s, 3H). 



WO 98/23565 PCT/US97/21649 

-67- 

c) 3-J5-{5-Isoquinolinylsulfonyloxy)-5-methyIphenoxy|propanol: To a solution of 3-{5- 
isoquinolinylsulfonyloxy)-5-methylphenol (630 mg, 2.0 mmol), as prepared in the preceding 
step, tri-H-butylphosphine (607 mg, 3.0 mmol), and 1,3 -propanediol (760 mg, 10 mmol) in 
tetrahydrofuran (20 mL) was added l,r-(azodicarbonyl)dipiperidine (757 mg, 3.0 mmol). 

5 The mixture was stirred at room temperature overnight. Hexane (30 mL) was added to the 
mixture, and the precipitates were removed by filtration. The filtrate was evaporated in 
vacuo, the residue was purified by flash column chromatography (4:1 ethyl acetate/ CH 2 Cy 
to give the title compound as a colorless oil (620 mg, 82%). ! H-NMR (300 MHz, CDC1 3 ) 
6 9.41 (s, !H), 8.80 (d, J = 6.1 Hz, 1H), 8.54 (d, 3-6.1 Hz, 1H), 8.33 (d, J = 7.2 Hz, 1H), 
10 8.29 (d, J - 7.6 Hz, 1H), 7.67 (t, J = 7.7 Hz, 1H), 6.56 (s, 1H), 6.29 (s, 1H), 6.24 (s, 1H), 
3.89 (t, J - 6.1 Hz, 2H), 3.75 (t, J = 6.0 Hz. 2H), 2.16 (s, 3H), 2.05 (m, 2H), 1.90 (br s, 1H), 

d) A'-l3-[3-(5-IsoquinolinyIsulfonyloxy)-5-methylphenoxy]propoxy|phthaIiinide: To 
a solution of 3-[3-(5-isoquinolinylsulfonyloxy)-5-methylphenoxy]propanol (560 mg, 1.5 
mmol), as prepared in the preceding step, triphenylphosphine (520 mg, 2.0 mmol), and N- 

15 hydroxyphthalimide (245 mg, 1.5 mmol) in tetrahydrofuran (15 mL) at 0 °C was added 

diethyl azodicarboxylate (350 mg, 2.0 mmol). The reaction mixture was stirred at room 
temperature overnight. Water (50 mL) was added, and the reaction mixture was extracted 
into ethyl acetate (3 x 50 mL). The ethyl acetate solution was washed with brine (2 x 50 
mL) and dried over Na 2 S0 4 . After removing the solvent, the residue was purified by flash 

20 column chromatography (4 : 1 dichloromethane / ethyl acetate) to give the title compound 
as a colorless foam (580 mg, 75%). 'H-NMR (300 MHz, CDC1 3 ) 6 9.42 (s, 1 H), 8.81 (d, 
J = 6.1 Hz, IH), 8.56 (d, J - 6.1 Hz, IH), 8.34 (d, J = 7.1 Hz, 1H), 8.31 (d, J - 7.2 Hz, 1H), 
7.84 (m, 2H), 7.77 (m, 2H), 7.68 (t, J = 7.7 Hz, 1H), 6.59 (s, 1H), 6.33 (s, 1H), 6.21 (s, 1H), 
4.3 1 (t, J = 6.1 Hz, 2H), 4.00 (t, J = 6.1 Hz, 2H), 2.17 (s, 3H), 2.1 1 (m, 2H). 

25 c) 3-[3-(5-IsoquinolinyIsulfonyloxy)-5-methyIphenoxyJpropox> amine: To a solution 

ofA r -[3-[3-(5-isoquinoHnylsulfonyloxy)-5-methylphenoxy]propoxy]phthalimide (570 mg, 
1 . 1 mmol), as prepared in the preceding step, in ethanol (20 mL), tetrahydrofuran (10 mL), 
and water (10 mL) was added sodium borohydride (230 mg, 6.0 mmol). The reaction 
mixture was stirred at ambient temperature overnight. The mixture was acidified (pH 1 -2) 

30 with 2 N HCl and heated at 50 °C for 2 hours. After cooling to room temperature, 2 N 

NaOH was added to adjust the pH to 8-9. The mixture was extracted with ethyl acetate (3 
x 50 mL). The combined organic extracts were washed with brine (50 mL) and dried over 



WO 98/23565 PCT/US97/21649 

- 68 - 

Na 2 S0 4 . After removing the solvent, the residue was purified by flash column 
chromatography (ethyl acetate) to give the title compound as a colorless oil (1 10 mg, 26%). 
'H-NMR (300 MHz, CDC1 3 ) 6 9.42 (s, 1H), 8.81 (d, J = 6.1 Hz, 1H), 8.54 (d, J = 6.1 Hz, 
1H), 8.33 (m, 2H), 7.67 (t, J = 7.8 Hz, 1H), 6.55 (s, 1H), 6.28 (s, 1H), 6.23 (s, 1H), 3.81 (t, 
5 J = 6.3 Hz, 2H), 3.74 (t, J - 6.1 Hz, 2H), 2.15 (s, 3H), 1.94 (m ? 2H). Mass spectrum 
(MALD1-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^NjOjS: 389.1 (M 
+ H), 411.1 (M + Na), Found: 389.3,411.1. 

£) 3-[3-(5-IsoquinoIinyisulfonyloxy)-5-methylphenoxylpropoxyguanidine 
hydrochloride: To a solution of 3-[3-(5-isoquinoIinylsulfonyioxy)-5-methylphenoxy] 

10 propoxyamine (100 mg, 0.25 mmol), as prepared in the preceding step, in N,N- 
dimethylformamide (4 mL) was added l//-pyrazole-carboxamidine hydrochloride (150 mg, 
1 .0 mmol). The reaction mixture was stirred at ambient temperature for two days. N,N- 
Dimethylformamide was removed under high vacuum. Acetonitrile (5 mL) was added and 
the solid was removed by filtration. The filtrate was concentrated in vacuo and the residue 

15 was dried under high vacuum. The residue was partitioned between water (20 mL plus 2 

mL brine) and diethyl ether (10 mL). The water solution was extracted with diethyl ether 
(10 mL). The combined diethyl ether extracts were extracted with pH 5 water. The 
combined water solution was basified (pH 8-9) by using 2 N NaOH and extracted with ethyl 
acetate (3 x 30 mL). The ethyl acetate solution was washed with pH 7 buffer solution (2 x 

20 20 mL) and brine (20 mL) then dried over Na^C^. After removing the solvent, 0.6 N HCI 
methanol (3 mL) was added, and the solution was concentrated to give the title compound 
as colorless foam (95 mg, 81%). 'H-NMR (300 MHz, DMSO-d*) 6 1 1.16 (br s, 1H), 9.75 
(s, 1H), 8.89 (d, J- 6.3 Hz, 1H), 8.73 (d, J = 8.3 Hz, 1H), 8.46 (m, 4H), 7.93 (t, J = 7.9 Hz, 
1H), 7.72 (brs, 4H), 6.71 (s, IH), 6.33 (s, 1H), 6.27 (s, 1H), 3.88 (m, 4H), 2.13 (s, 3H), 1.94 

25 (m, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. 
forC 20 H 22 N 4 O 5 S: 431.1 (M + H) ; 453.1 (M +Na). Found: 431.2,453.3. 
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Example 8 

3-[S-Methyl-3-[2-(methyUulfonyl)phenybtdfonyloxyjphenoxy] 
propoxyguanidine hydrochloride 

a) 5-Methyi-3-[2-(methylsulfonyI)phenylsuIfonyloxy] phenol: A mixture of orcinol 

5 monohydrate (1.68 g, 12 mmol) and 2-methylsulfonylbenzenesulfonyI chloride (3 .0 g, 1 1 .8 

mmol) in saturated NaHC0 3 (25 mL) and dichloromethane (25 mL) was stirred vigorously 

at room temperature for one week. The reaction mixture was diluted with 50 mL of water 

and extracted into dichloromethane (3 x 50 mL). The organic phase was washed with brine 

(2 x 50 mL) and dried over Na 2 S0 4 . After removing the solvent in vacuo, the residue was 

10 treated with dichloromethane and ether to initiate crystallization. The mixture was filtered 

to provide 1 .05 g (26% yield) of a white solid. 'H-NMR (300 MHz, CDC1 3 ) 6 2.22 (s, 3HX 

3.45 (s, 3H), 5.20 (s, 1H), 6.51 (t, 1H), 6.54 (s, H), 6.61 (s, 1H), 7.74 (td, 1H, J = 7.7, 1.4 

Hz), 7.87 (td. 1H, J = 7.7, 1.3 Hz), 8.12 (dd, IH, J - 7.8, 0.7 Hz), and 8.44 (dd, IH, J = 7,8, 

0.5 Hz). 

15 b) 3-[5-Methyl-3-[2-(methyIsulfonyl)phenylsuIfonyloxy)phenoxy]propanol: Diethyl 

azodicarboxylate (0.46 mL, 2.9 mmol) was added slowly to a solution of 1,0 g (2.9 mmol) 
of 5-methyl-3-[2-(methylsulfonyl)phenylsulfonyloxy]phenol, as prepared in the preceding 
step, 0.21 mL (2.9 mmol) of 1,3 -propanediol, and 760 mg (2.9 mmol) of triphenylphosphine 
in tetrahydrofuran (25 mL). The reaction mixture was stirred at ambient temperature 

20 overnight. The reaction mixture was evaporated to dryness. The residue was triturated with 

hexane under sonication and decanted (4 times). The residue was dissolved in 
dichloromethane and diluted with hexane to produce a crystalline material, which was 
discarded. The filtrate was diluted with hexane to give an oil and the solvent was decanted. 
The oil was dissolved in a minimum of methanol and diluted with water to initiate 

25 crystallization. The solid was collected by filtration to afford the title compound 1.16 g 

(quantitative yield). 'H-NMR (300 MHz, CDCI 3 ) 5 8.45 (dd, IH, J = 7.8, 1.3 Hz), 8.12 (dd, 
1H, J = 7.8, 1.2 Hz), 7.88 (td, 1H, J - 7.7, 1.3 Hz), 7.74 (td, IH, 7.7, 1.3 Hz), 6.61-6.56 
(m, 3H), 4.00 (t, 2H, J = 6 Hz), 3.81 (t, 3H, J = 5.9 Hz), 3.45 (s, 3H), 2.24 (s, 3H), and 1.97 
(pentet, 2H, J = 6.2 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid 

30 matrix) calcd. for C t7 H 20 O 7 S 2 : 423.1 (M + Na). Found: 423.1. 

c) N-[3-f5-Methyl-3-[2-(methylsulfonyl)phenylsuIfonyIoxylphenoxy|propoxy| 
phthalimide: The diethyl azodicarboxylate (3.5 mL, 0.022 mol) was added dropwise to a 
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solution of 3-[5-methyl-3-[2^methylsulfonyi)phenyIsulfonyIoxy]phenoxy]propanol (7.4 g, 
0.018 mol), as prepared in the preceding step, triphenylphosphine (5,82 g, 0.018 mol), and 
A^hydroxyphthalimide (3.1 1 g, 0.018 mol) in anhydrous tetrahydrofuran (120 mL). The 
solution was allowed to stir at ambient temperature over a weekend. The tetrahydrofuran 
5 was evaporated. The residue was dissolved in acetonitrile (minimum) and diluted with 
hexane to produce a crystalline product which was collected by filtration and discarded. The 
filtrate was evaporated to dryness and purified by silica gel chromatography using 
dichloromethane as an elution solvent. The appropriate fractions were combined, 
evaporated to dryness, and placed under high vacuum to give 7.3 g (74% yield) of a 

10 colorless foam. 'H-NMR (300 MHz, CDC1 3 ) 8 8.45 (dd, 1H, J = 7.8, 1.3 Hz), 8.12 (dd, 1H, 
J - 7.8, 1.2 Hz), 7.82-7.91 (m, 3H), 7.73-7.79 (m, 3H), 6.61-6.63 (m, 2H), 6.55 (t, 1H, J = 
2.1 Hz), 4.36 (t, 2H, J = 6.2 Hz), 4.10 (m, 2H), 3.45 (s, 3H), 2.24 (s, 3H), 2.13-2.23 (pentet, 
2H, J = 6.2 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) 
calcd.forC^NO^: 568.1 (M + Na). Found: 568.0, 

15 d) 3-[5-MethyI-3-[2-(methyIsuIfonyI)phenyIsuIfonyIoxy]phenoxy]propoxyamine: A 

solution of A^-[3-[5-methyl-3-[2-(methylsulfonyl)phenylsuIfonyloxy]phenoxy]propoxy] 
phthalimide (7.22 g, 0.013 mol), as prepared in the preceding step, in 
isopropanol:tetrahydrofuran: water (5:1:1; 700 mL) was treated with sodium borohydride 
(2.5 g, 0.066 mol). The reaction mixture was allowed to stir at ambient temperature 

20 overnight. The reaction mixture was quenched with 2N hydrochloric acid and the mixture 
was warmed at 50°C for 2.5 hours. The reaction mixture was cooled in an ice:water bath 
and adjusted to pH 8.0 with 2N sodium hydroxide. The isopropanol was evaporated on a 
rotary evaporator and the residual aqueous solution was extracted with ethyl acetate (3 x 75 
mL). The combined ethyl acetate extracts were washed with brine, dried over anhydrous 

25 sodium sulfate, and evaporated to dryness. The material was purified by silica gel 
chromatography by elution with 60% ethyl acetate/ hexane, followed by 75% ethyl acetate/ 
hexane. The appropriate fractions were combined and evaporated to 2.8 g (52% yield) of 
a white solid. 'H-NMR (300 MHz, CDC1 3 ) 5 8.45 (dd, J = 7.9, 1.2 Hz, 1H), 8.1 1 (dd, J = 
7.8, 1.3 Hz, 1H), 7.87 (td, J - 7.7, 1.3 Hz, 1H), 7.74 (td, J = 7.8, 1.3 Hz, 1H), 6.56-6.60 (m, 

30 3H), 5.39 (m ; 2H), 3.92 (t, J = 6.3 Hz, 2H), 3.79 (t, J = 6.1 Hz, 2H), 3.45 (s, 3H), 2.23 (s, 

3H), and 1.99 (pentet, J = 6.2 Hz, 2H). Mass spectrum (MALD1-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 17 H 2l N0 7 S 2 : 438.1 (M + Na). Found: 438.2. 
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e) 3-[5-MethyI-3-[2-(methylsuIfonyl)phenyIsuIfonyIoxy]phenoxy]propoiyguanidine 
hydrochloride: A solution of 3-[5-methyI-3-[2-(methyIsuIfonyl)phenylsulfonyloxy] 
phenoxy]propoxyamine (2.75 g, 0.0066 mol), as prepared in the preceding step, in 
anhydrous //,^-dimethylformamide (100 mL) was treated with ltf-pyrazole-1- 
5 carboxamidine hydrochloride (2.93 g, 0.02 mol). The reaction mixture was allowed to stir 
overnight at ambient temperature. The reaction mixture was evaporated to dryness under 
high vacuum. The residue was treated with acetonitrile and the resulting crystalline material 
was collected by filtration and discarded. The filtrate was evaporated to dryness and applied 
to a silica gel column. The column was eluted with 5% methanol in acetonitrile, which 

10 resulted in mixed product fractions. These fractions were combined and evaporated to 
dryness. The residue was dissolved in water and the solution was adjusted to pH 3-4 with 
methanolic HC1. This solution was washed with ether and ethyl acetate. The aqueous 
solution was treated with solid sodium chloride and extracted with ethyl acetate and 
dichloromethane. Both the ethyl acetate and the dichloromethane extracts were separately 

15 washed with brine and dried (Na,SO<). The organic extracts were combined and evaporated 
to dryness. The residue was triturated with both hexane and ether under sonication and 
decanted. The residue was placed under high vacuum with sonication for 2 h to give 2.67 
g (82% yield) of a white powder. l H-NMR (300 MHz, CDC1 3 ) 5 8.42 (dd, J = 7,8, 1 .3 Hz, 
1H), 8.10 (dd, J = 7.8, 1.3 Hz, 1H), 7.90 (td, J = 7.7, 1.3 Hz, 1H), 7.77 (td, J = 7.7, 1.3 Hz, 

20 \Hl 121 (broad), 6.57 (m, 2H), 6.52 (br t, 1H), 4.04 (t, J = 6.1 Hz, 2H), 3.94 (t, J = 5.6 Hz. 
2H), 3.43 <s, 3H), 2.21 (s, 3H), and 2.06 (pentet J - 5.6 Hz, 2H). Mass spectrum (MALDI- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^HjOySj: 458.1 (M + H). 
Found: 457.9. HPLC (C18, 5u, 4.6 x 100mm, Gradient: 5->100% B in 15 min; A =0.1% 
TFA/H 2 0; B=0.1% TFA/CH 3 CN, 20 uL inj, 15 min run time, Det: 215nm, FR:1 mL/min) 

25 98% @ 8.74 min. 

Example 9 

3-fS-MethyI-3-(l f 2 t 3 t 4-tetrahydroquinoUnyl^-sulfonyloxy)phenoxy/ 
propoxyguanidine acetate 

A solution of 3-[5-methyl-3-(quinoIinyl-8-suifonyloxy)phenoxy]propoxyguanidine 

30 hydrochloride (0.3 1 7 g, 0.68 mmol), as prepared in Example 3, in methanol (32 mL) was 

evacuated, flushed with nitrogen, then treated with 1 0% palladium on carbon (115 mg). The 
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reaction was then placed under a hydrogen-filled balloon. After 8 hours, a 52 rag-portion 
of 1 0% palladium on carbon was added and the reaction was again placed under a hydrogen- 
filled balloon. After stirring overnight, the reaction mixture was filtered through Celite and 
the filtrate was evaporated to dryness. The residue was triturated with hexane twice. The 
residue was taken up in a minimum amount of acetonitrile, filtered through a PTFE filter 
(0.45 u), and evaporated to dryness. The residue was purified on a Waters Sep-Pak silica 
gel column (5 g silica) by elution with a mixture of 40% dichloromethane:methanol:acetic 
acid (400/100/10) in dichloromethane. The appropriate fractions were combined and 
evaporated to dryness. The residue was triturated with hexane twice and then placed under 
high vacuum. The residue was treated with 50% aqueous acetonitrile and lyophilized 
overnight to give the title compound as a hydroscopic solid (0.248 g, 74% yield). 'H-NMR 
(300 MHz, CDCl 3 ) 5 7.28 (d, J - 8.0 Hz, 1H), 7.08 (d, J = 7. 1 Hz, 1H), 6.54 (s, IH), 6.36- 
6.45 (m, 3H), 6.01 (broad s, 1H), 4.04 (m, 2H), 3.91 (m, 2H), 3.67 (m, 2H), 2.75 (t, J = 6.1 
Hz, 2H), 2.18 (s,3H), 2,03 (m,2H), 1.87(pentet, J -5.4 Hz,2H). Mass spectrum (MALDl- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 20 H 26 N 4 O 5 S: 435.2 (M + H). 
Found: 434.9. HPLC (C18 ? 5u, 4.6 x 100mm, Gradient: 5->100% B in 15 min; A =0.1% 
TFA/HX>; B=0.1%TFA/CH 3 CN, 20 uL inj, 15 min run time, Det: 215nm, FR:1 mL/min) 
98.8% @ 10.0 min. 

Example 10 

3-l5-Hydroxymethyl-3-(quinolinyW-sulfonyfoxy)phenoxy]^^ 

acetic acid salt 

a) 5-Methoxycarbonyl-3-(quinoIinyI-8-sulfonyloxy)phenoI: A mixture of methyl 1,3- 
dihydroxybenzoate (2.56 g, 0.015 mol) and 8-quinolinesulfonyl chloride (3.46 g, 0.015 mol) 
in dichioromethane (100 mL) and saturated sodium bicarbonate (100 mL) was stirred at 
room temperature for 5 days. The reaction mixture was diluted with water and 
dichloromethane. The dichloromethane was separated and the aqueous layer was extracted 
with dichloromethane (2 x 25 mL). The dichloromethane extracts were combined, washed 
with water and brine, dried over sodium sulfate and evaporated to dryness. The residue was 
treated with methanol and filtered to remove insoluble material. The filtrate was evaporated 
to dryness to give the title compound as a pale yellow foam (4.34 g, 80% yield) which was 
used without further purification. 



WO 98/23565 PCT/US97/21649 

-73- 

b) 3-[5- Methoxycarbonyl -3-(quinolinyl-8-suIfonyloiy)phenoxy]propanol: A mixture 
of 5-methoxycarbonyl -3-(quinoIinyI-8-sulfonyloxy)phenol (4.34 g, 0.012 mol), as prepared 
in the preceding step, 3 -bromo-1 -propanoic and cesium carbonate (3.91 g, 0.012 mol) in 
ace to nitrite (40 mL) was warmed at 50° C overnight. The reaction mixture was diluted with 

5 ethyl acetate and washed with water. The aqueous layer was separated and extracted with 
ethyl acetate (2 x 25 mL). The ethyl acetate layers were combined, washed with brine, dried, 
and evaporated to dryness. The residue was purified on a silica gel column (80 g) by elution 
with 10-20% ethyl acetate in dichloromethane. The appropriate fractions were collected, 
evaporated to dryness, and placed under high vacuum to give the title compound as a white 

10 solid (2.83 g, 57% yield). 'H-NMR (300 MHz, CDC1 3 ) 8 9.25 (dd, 1H, J = 4.2, 1 .8 Hz), 8.43 
(dd. 1H,J = 7.4, 1.4 Hz), 8.31 (dd. 1H,J = 8.4 ? 1.7 Hz),8.16(dd, 1H,J = 8.2, MHz), 7.60- 
7.66 (m, 2H), 7.41 (m, 1H), 7.30 (m, 1H), 6.91 (t, 1 H, J = 2.3 Hz), 4.03 (t, 2H, J = 6.0 Hz), 
3.83 (s, 3H), 3.80 (t, 2H, J = 6.0 Hz), 1.98 (pentet, 2H, J = 6.0 Hz). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd, for C^H^C^S: 418.1 (M 

15 +H). Found: 417.9. 

c) A r -[3-[5-Methoxycarbonyl-3-(quinoIinyl-8-sulfonyloxy)phenoxy]propoxy] 
phthalimide: A solution of 3-[5-methoxycarbonyl-3-(quinolinyl-8-sulfonyloxy) 
phenoxyjpropano! (2.83 g, 0.0068 mol), as prepared in the preceding step, 
triphenylphosphine (2.1 g, 0.008 mol), and //-hydroxyphthalimide (1.1 1 g, 0.0068 mol) in 

20 anhydrous tetrahydrofuran (50 mL) was treated with diethyl azodicarboxylate (1.26 mL, 

0.008 mol) dropwise. The reaction mixture was allowed to stir at ambient temperature 
overnight. The tetrahydrofuran was evaporated and the residue was treated with 
acetonitrile/hexane to produce a crystalline crop which was removed by filtration and 
discarded. The filtrate produced a granular crystalline material which was collected by 

25 filtration and discarded. The filtrate was evaporated to dryness and the residue was treated 
with ethyl acetate/hexane to produce the title compound as a crystalline material in two 
crops (3.53 g, 92% yield). 'H-NMR (300 MHz, CDC1 3 ) indicated 88% title compound and 
12% triphenylphosphine oxide: 8 9.28 (dd, 1H, J = 4.2, 1.7 Hz), 8.43 (dd, 1H, J = 7.4, 1.4 
Hz), 8.31 (dd, 1H, J = 8.4, 1.8 Hz), 8.16 (dd, 1H, J = 8:2, 1.4 Hz), 7.75-7.88 (m, 4H), 7.60- 

30 7.71 (m, 2H), 7.43 (m, 1H), 7.33 (m, IH), 6.88 (t, 1H, J = 2.3 Hz), 4.35 (t, 2H, J =6.1 Hz), 
4.13 (t, 2H, J = 6.1), 3.84 (s, 3H), 2.18 (pentet, 2H, J = 6.1 Hz). Mass spectrum (MALDI- 
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TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd, for C^H^N^S: 563.1 (M + H). 
Found: 563.1. 

d) 3-[5-HydroxyraethyI-3-(quinolinyl-8-suIfonyloxy)phenoxy]propoxyamine: A 
suspension of A^p-fS-memoxycarbonylO-Cquinoiinyl-S-sulfonyloxyJphenoxy] 

5 propoxy]phthalimide (3.52 g, 0.0063 mol), as prepared in the preceding step, in 
ethanol/tetrahydrofuran/water (48:48:24 mL each) was treated with sodium borohydride (1 .2 
g) and the reaction was stirred at ambient temperature overnight. The reaction mixture was 
quenched with 2N HCl and warmed at 50° C for 2.5 h while maintaining a pH of 2.0, The 
solvents were evaporated and the concentrate was cooled in an ice bath, adjusted to pH = 

10 10 with 2N NaOH, and extracted with ethyl acetate (4 x 25 mL). The ethyl acetate extracts 
were combined, washed with brine, dried, and evaporated. The residue was dissolved in 
ethyl acetate and extracted with 10% citric acid (3 x 25 mL). The citric acid extracts were 
combined and washed with ethyl acetate (1 x 20 mL). The citric acid layer was adjusted to 
pH = 10 with 2N NaOH and extracted with ethyl acetate ( 3 x 25 mL). The ethyl acetate 

15 extracts were combined, washed with brine, dried, and evaporated to dryness. The residue 
was placed under high vacuum overnight to give the title compound (1.2 g, 54% yield). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C 19 H2oN 2 0 6 S: 405.1 (M + H). Found: 405.0, also 278.9 for triphenylphosphine oxide. 

e) 3-[5-HydroxymethyI-3-{quinolinyI-8-suIfonyloxy)phenoxy]propoxyguaaidinc acetic 
20 acid salt: A solution of 3-[5-hydroxymethyl-3-(quinolinyl-8-sulfonyloxy)phenoxy] 

propoxyamine (1.2 g, 0.003 mol), as prepared in the preceding step, in N,N- 
dimethylformamide (25 mL) was treated with l//-pyrazole-l-carboxamidine hydrochloride 
( 1 .3 g, 0.009 mol) and the reaction mixture was stirred at ambient temperature overnight 
The #,AWimemylformamide was evaporated under high vacuum. The residue was triturated 

25 with hot acetonitrile and filtered. The filtrate was evaporated to dryness. The residue was 
dissolved in water, acidified to pH 3-4 with methanolic HCl, and washed with diethyl ether. 
The aqueous layer was adjusted to pH 9-10 with 2N NaOH and extracted with ethyl acetate 
(3 x 25 mL). The ethyl acetate extracts were combined, washed with pH 7 buffer and brine, 
dried, and evaporated to dryness. The residue was redissolved in ethyl acetate and washed 

30 with pH 7 buffer and brine, dried, and evaporated. The residue was purified on a silica gel 
column (10 g) by elution with a 1:1 mixture of dichloromethane and a solution of 
dichlorometriane/methanol/acetic acid (400/100/10), followed by a 1:3 mixture of the same 
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composition. The appropriate fractions were combined and evaporated. The residue was 
treated with acetonitrile and water and lyophilized overnight to give the title compound (0.8 
g, 60% yield). 'H-NMR (300 MHz, CDCyDMSOKy 6 9.25 (dd, 1H, J = 4.2, 1 .8 Hz), 8.38 
(td, 2H, J - 7.5, 1.4 Hz), 8.20 (dd, IH, J = 8.3, 1.4 Hz), 7.62-7.68 (m, 2H), 6.79 (s, IH), 6.64 
5 (s, IH), 6.41 (t, 1H, J = 2.3 Hz), 4.45 (s, 2H), 3.88 (m, 4H), 1.93-2.02 (m, 5H). Mass 
spectrum (MALDI-TOF, a-cyano^-hydroxyciiinamic acid matrix) calcd. for CjqH^N^S: 
447.1 (M + H). Found: 447.0. HPLC (C18, 5u, 4.6 x 100mm, Gradient: 5->100% B in 15 
min; A =0.1% TFA/H 2 0; B=0. 1% 1TA/CH 3 CN, 20 uL inj, 15 min run time, Det: 215nm, 
FR:1 mL/min) 95.8% @ 1 1.5 min. 

10 Example 11 

{l-llS'Methyl-3-(2-methyhulfonylphenylsulfonyloxy)phenoxy]methyl] 
cyctopropylmethoxy} guanidine hydrochloride 

a) lJ-DihydroxymethylcycIopropane: To a solution of BH 3 .THF (1.0 M, 100 mL, 100 

mmol) was added ethyl 1,1-cydopropanedicarboxyIate (9.3 mL, 50 mmol) at room 

15 temperature dropwise. The mixture was stirred at 50 °C overnight, quenched with methanol 

(100 mL) carefully at 0 °C and stirred at room temperature for 1 h. The reaction mixture was 
concentrated in vacuo. The residue was co-evaporated with methanol several times (4 x 50 
mL) to give the title compound as colorless oil (5.3 g) which was directly used in the next 
step without further purification. 

20 b ) [ l-[5-Methyl-3-(2-methylsulfonylphenylsulfonyloxy)phenoxy] methyl) 

cyclopropylmethanol: To a solution of 3-(2-methyIsulfonylphenylsulfonyloxy)-5- 
methylphenol (6.85 g, 20.0 mmol), as prepared in step a of Example 8, tri-W-burylphosphine 
(6.1 g, 30 mmol) and 1,1-dihydroxylmethylcyclopropane (5.1 g, 50 mmol), as prepared in 
the preceding step, in tetrahydrofuran (200 mL) was added 1 ,lXa2odicarbonyl)dipiperidine 

25 (7.6 g, 30 mmol). The mixture was stirred at room temperature overnight, hexane (300 mL) 

was added to the mixture and the precipitates were removed by filtration. The filtrate was 
evaporated in vacuo, the residue was purified by flash column chromatography (1 : 1 to 2 : 1 
ethyl acetate/ hexane) and by crystallization from ethyl acetate/ hexane (I : 5) to give the 
title compound as white solid (4.9 g, 57%). 'H-NMR (300 MHz, CDC1 3 ) 6 8.45 (d, J = 7.8 

30 Hz, IH), 8.13 (d, J = 7.9 Hz, IH), 7.88 (t, J = 7.7 Hz, IH), 7.75 (t, J = 7.7 Hz, IH), 6.77 (br 

s, 3H), 3.82 (s, 2H), 3.59 (d, J = 5.5 Hz, 2H), 3.45 (s, 3H), 2.23 (s, 3H), 0.61 (s, 4H). 
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c) A r -{l-[[5-Methyl-3-(2-methyl5ulfonyIphenylsulfonyLoxy)phenoxyjmetbyl] 
cyclopropylmethoxyjphthalimide: To a solution of [l-[5-methyI-3-(2- 
methylsulfonylphenylsulfonyloxy)phenoxy]methyl]cyclopropylmethan 1 1 .Ommol), 
as prepared in the preceding step, triphenylphosphine (3.4 g, 13.0 mmol), N- 
hydroxyphthalimide (2.1 g, 13.0 mmol) in tetrahydrofuran (80 ml) was added diethyl 
azodicarboxylate (2,3 g, 13.0 mmol) at 0 °C. The reaction mixture was stirred at ambient 
temperature overnight. The reaction mixture was concentrated in vacuo and ethyl acetate 
(100 mL) was added to the residue. The solid was collected, washed with ethyl acetate and 
dried in high vacuum to give the title compound as white solid (5.5 g, 87%). 'H-NMR (300 
MHz, CDCl 3 ) 6 8.37 (d, J = 7.8 Hz, 1H), 8.15 (d\ J = 7.8 Hz, lH) t 8.10 (t, J = 7.7 Hz, 1H), 
7.97 (t, J - 7.7 Hz, 1H), 7.86 (s, 4H), 6.77 (s, IH) ; 6.54 (s, 1H), 6.51 (s, 1H), 4.1 1 (s, 2H), 
3.97 (s, 2H) 8 3.48 (s, 3H), 2.22 (s, 3H), 0.61-0.66 (m, 4H). 

d) A r -{l-[[5-Methyl-3-(2-methylsuIfonylphenylsulfonyloxy)phenoxyjmethyl] 
cyclopropylmethoxyjamine: To a solution of A^-{l-[[5-methyl-3-(2- 
methylsulfonylphenylsulfonyloxy)phenoxy]methyl]cyclopropylmethoxy}phthalimide (5.4 
g, 9.5 mmolX as prepared in the preceding step, in ethanol (100 rriL)/tetrahydrofuran (100 
mL)/water (50 mL) was added sodium borohydride (1.15 g, 30.0 mmol). The reaction 
mixture was stirred at ambient temperature overnight. 2N HCI was added to adjust the pH 
to 1-2, the mixture was heated to 50 °C for 2 hours. The reaction mixture was concentrated 
to about 100 mL, water (50 mL) was added and the mixture was neutralized to pH 8-9 with 
2N NaOH. The mixture was extracted into ethyl acetate (3 x 100 mL) and the organic phase 
was washed with brine (2 x 100 mL) and then dried over Na 2 S0 4 . After removing the 
solvent, the residue was purified by flash column chromatography (4 : 1 ethyl 
acetate/hexane) to give the title compound as a white solid (3.6 g 86%). 'H-NMR (300 
MHz, CDC1 3 ) 6 8.45 (d, J = 7.8 Hz, 1H), 8.13 (d, J = 7.8 Hz, 1H), 7.88 (t, J = 7.7 Hz, 1H), 
7.74 (t, J = 7.7 Hz, 1H), 6.61 (s, 1H), 6.58 (s, 2H), 5.44 (br s, 2H),3.76 (s, 2H), 3.63 (s, 2H), 
3.45 (s, 3H), 2.23 (s, 3H), 0.57-0.65 (m, 4H). 

e) {l-[[5-MethyI-3-(2-methyIsulfonyIphenyIsulfonyIoxy)phenoxy]methyI] 
cyclop ropylmethoxy} guanidine hydrochloride: To a solution of N-{ l-[[5-methyl-3-(2- 
memylsulfonylphenylsulfonyloxy)phenoxy]methyl]cyclopropylmethoxy} amine (3.5 g, 8.0 
mmol), as prepared in the preceding step, in A^-dimethylforrnamide (30 mL) was added 
l//-pyrazole-carboxamidine hydrochloride (3.7 g, 25.0 mmol). The reaction mixture was 
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stimed at ambient temperature overnight. AWDimethylforrnamide was removed under high 
vacuum. Acetonitriie (50 mL) was added and the solid was removed by filtration. The 
filtrate was concentrated in vacuo and the residue was dried under high vacuum. The 
residue was partitioned between water (100 mL plus 5 mL brine) and diethyl ether (50 mL). 
5 The water solution was extracted with diethyl ether (50 mL). The combined diethyl ether 
solution was extracted with pH 5 water (30 mL). The combined water solution was adjusted 
to pH 8-9 by using 2N NaOH and extracted into ethyl acetate (3 x 100 mL). The ethyl 
acetate solution was washed with pH 7 buffer solution (5 x 60 mL) and brine (50 mL) and 
dried over Na,S0 4 . After removing the solvent 0.6N HC1 methanol (50 mL) was added and 

10 the solution was concentrated. The residual oil was crystallized from methanol/ethyl acetate 
(1 : 50) to give the title compound as white solid (3.6 g, 86%). 'H-NMR (300 MHz. DMSO- 
d 6 )6 11.07 (brs. lH).8.37(d, J = 7.8 Hz. 1H) ; 8.09-8.14(m, 2H), 7.97 (t,J = 7.7 Hz, 1H), 
7.65 (br s, 4H), 6.76 (s, 1H), 6.52 (s, IH), 6.51 (s, IH), 3.86 (s, 2H), 3.78 (s, 2H), 3.48 (s, 
3H), 2.21 (s ; 3H) ; 0.69 (m, 2H), 0.62 (m. 2H). Mass spectrum (MALDI-TOF, a-cyano-4- 

15 hydroxycinnamic acid matrix) calcd. for QoH^NjOtS,: 484.1 (M + H), 506.1 (M + Na). 

Found: 484.0, 506.0. 

Example 12 

{l-f[5-Methyl-3-(2^anophenykulfonyloxy)phenoxyf methyl/cyclop 

guanidine acetate 

20 a) l-[[3-(2-Cyanophenylsulfonyloxy)-5-methyIphenoxy|methyl]cyclopropylmethanol: 

The title compound was prepared in 62% yield from 3-(2-cyanophenylsulfonyloxy)-5- 
methylphenol. as prepared in step a of Example 6, in a manner analogous to step b of 
Example 11. l H-NMR(300 MHz, CDC1 3 ) 6 8.09 (m, IH), 7.93 (m, 1H), 7.80 (m, 2H), 6.66 
(s, IH), 6.60 (s, 1H). 6.56 (s, 1H), 3.86 (s ? 2H), 3.60 (s, 2H), 2.26 (s, 3H), 1.85 (br s f 1H), 
25 0.62 (s, 4H). 

b) {l-[[3-(2-CyanophenyIsuifonyloxy)-5-methyIphenoxy]ethyl]yclopropoiy} 
pthalimide: The title compound was prepared in 94% yield from l-[[3-(2- 
cyanophenylsulfonyloxy)-5-methylphenoxy]methy ljcyclopropylmethanol, as prepared in the 
preceding step, in a manner analogous to step c of Example 1 1. 'H-NMR (300 MHz, 
30 CDCIj) (8.10 (m, IH), 7.95 (m, IH), 7.78 (m t 6H), 6.70 (s, IH), 6.60 (s, IH), 6.52 (s, IH), 
4.18 (s, 2H), 4.01 (s, 2H), 2.28 (s, 3H), 0.70 (m, 4H). 
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c) {!-[ [3-(2-CyanophenylsuIfonyioiy)-5-methyiphenoiy] methyl] cyclopropylmethoxy} 
amine: The title compound was prepared in 60% yield from A r -{ l-[[3-(2- 
cyanophenyIsulfonyloxy)-5-methylphenoxy]methy l]cyclopropoxy } phthalimide, as prepared 
in the preceding step, in a manner analogous to step d of Example 1 1 . 'H-NMR (300 MHz, 
CDC1,) ( 8.1 1 (m, 1H), 7.97 (m, IH), 7.79 (m, 2H), 6.66 (s, 1H), 6.58 (s, 1H), 6.56 (s, IH), 
5.30 (br s, 2H), 3.80 (s, 2H), 3.64 (s, 2H), 2.26 (s, 3H), 0.63 (m, 4H). 

d) {l-[[5-Methyl-3-(2-cyanophenylsulfonyIoxy)phenoxy]methyl]cyclopropylmethoxy} 
guanidine acetate: The title compound was prepared in 79% yield from {l-[[3-(2- 
cyanophenylsulfonyloxy)-5-memylphenoxy]memyl]cyclopropylmemoxy}amme^repared 
in the preceding step, in a manner analogous to step e of Example 1 1 . Flash column 
chromatography (100 : 10 : 1 dichloromethane : methanol : acetic acid) gave the title 
compound as an acetic acid salt. 'H-NMR (300 MHz, DMSO-dg) 6 8.29 (d, J = 7.0 Hz, IH), 
8.02 (d, J *= 7.2 Hz, 1H), 7.98 (m, 2H), 6.77 (s, IH), 6.47 (s, 1H), 6.42 (s, 1H), 5.02 (br s, 
4H), 3.80 (s, 2H), 3.56 (s, 2H), 2.21 (s, 3H), 1.89 (s, 3H), 0.55 (s, 2H), 0.52 (s, 2H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd, for C^H^N^S: 
431.1 (M + H), 453.1 (M+Na). Found: 430.9,452.8. 

Example 13 

{l'[[5-Methyt-3'(quinolinyl-8'Sulfonytoxy)phenoxyjmethyljcyclopropy 

guanidine acetate 

a) l-[[5-Methyl-3-{quinoIinyl-8-sulfonyloxy)phenoxy]methyI]cyclopropylraethanol: 
The title compound was prepared in 73% yield from 5-methyl-3-(quinolinyl-8- 
suIfonyloxy)phenol, as prepared in step a of Example 3, in a manner analogous to step b of 
Example 1 1. 'H-NMR (300 MHz, CDC1 3 ) ( 9.26 (d, J - 4.2 Hz, IH), 8.42 (d, J = 7.4 Hz, 
1H), 8.30 (d, J = 7.4 Hz, IH), 8.14 (d, J = 7.3 Hz, IH), 7.64 (s, 1H), 7.61 (t, J = 4.2 Hz, 1H), 
6.55 (s, lH),6.46(s, 2H), 3.73 (s,2H),3.55 (s, 2H), 2.16 (s,3H), 1.66 (brs, IH), 0.58 (m, 
4H). 

b) ^-{^[[S-Methyl-S^quinoIinyl-S-sulfonyloxyJphenoxylniethyycyclopropoxy} 
phthalimide: The title compound was prepared in 89% yield from 1 -[[5-methyl-3- 
(quinolinyl-8-suifonyloxy)phenoxy]methyl]cycIopropylmethanol, as prepared in the 
preceding step, in a manner analogous to step c of Example 11. 'H-NMR (300 MHz, 
CDC1 3 ) 6 9.29 (d, J = 4.3 Hz, IH), 8.43 (d, J = 7.4 Hz, IH), 8.30 (d, J = 7.4 Hz, IH), 8.14 
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(d, J = 7.2 Hz, 1H), 7.82 (m, 2H), 7.75 (m, 2H), 7.62 (m, 2H), 6.59 (s, 1H), 6.50 (s, 1H), 
6.42 (s, IH), 4.13 (s, 2H), 3.88 (s, 2H), 2.18 (s, 3H), 0.64 (s, 4H). 

c) {l-[[5-Methyl-3-(quinoIinyl-8-sulfonyioxy)phenoxy] methyl] cyclopropylmethoxy} 
amine: The title compound was prepared in 79% yield from N~{ l-[[5-methyI-3-(quinolinyl- 
8-sulfonyloxy) phenoxy]memyl]cyclopropoxy}phthalimide, as prepared in the preceding 
step, in a manner analogous to step d of Example 11.' H-NMR (300 MHz, CDCl 3 ) 6 9.23 
(d, J = 4.2 Hz, IH), 8.63 (d, J = 7.4 Hz, IH), 8.46 (d, J = 7.3 Hz, IH), 8.38 (d, J = 7.3 Hz, 
IH), 7.78 (m, 2H), 6.64 (s, IH),6.38(s, 1H),6.27 (s. IH), 5.93 (brs, 2H),3.59 (s, 2H), 3.42 
(s, 2H), 2. 1 2 (s. 3H), 0.47 (m, 4H). 

d) {l-[[5-MethyI-3-(quinoiinyI-8-sulfonyloxy)phenoxy]methyl|cyclopropylmethoxy) 
guanidine acetate: The title compound was prepared in 83% yield from { l-[[5-methyl-3- 
(quinolinyl-8-sulfonyloxy)phenoxy]methyl]cyclopropylmethoxy) amine, as prepared in the 
preceding step, in a manner analogous to step e of Example 11. Flash column 
chromatography (100 : 10 : 1 dichloromethane : methanol : acetic acid) gave the title 
compound as the acetic acid salt 'H-NMR (300 MHz, DMSOdJ 6 9.23 (d, J = 4.3 Hz. IH), 

8.63 (d, J = 8.3 Hz, IH), 8.45 (d, J = 8.3 Hz, IH), 8.38 (d, J = 7.4 Hz, IH), 7.78 (m, 2H), 

6.64 (s, IH), 6.38 (s, 1H) ; 6.27 (s, IH), 5.25 (brs, 4H), 3.65 (s, 2H), 3.53 (s, 2H), 2.12 (s, 
3H), 1 .89 (s, 3H) f 0.55 (br s, 2H), 0.44 (br s, 2H). Mass spectrum (MALDI-TOF, ce-cyano- 
4-hydroxycinnamic acid matrix) calcd. for C^H^OjS: 457.2 (M + H), 479.1 (M + Na). 
Found: 457.2, 479.0. 

Example 14 

{3-[S-Methyl'3'(2-morpholinyhulfonylphenylsulfonyloxy)phenoxy]propoxyf 

guanidine hydrochloride 

a) l-(Morphoiinylsulfonyl)-2-nitrobenzene: To a solution of morpholine (1.91 g, 22 

mmol) and triethylamine (2.2 g, 22 mmol) in dichloromethane (100 mL) at 0"C was added 

2-nitrobenzenesulfonyl chloride (4.42 g, 20 mmol). The mixture was stirred for 4 h and then 

additional dichloromethane (100 mL) was added. The dichloromethane solution was washed 

with saturated NaHC0 3 (2 x 50 mL), 10% HC1 (2 x 50 mL) and brine (50 mL) and dried 

over Na 2 SCV Evaporating the solvent in vacuo gave the title compound as a yellow solid 

(5.3 g, 97%). 'H-NMR (300 MHz, CDCI 3 ) 6 7.97 (d, J = 7.3 Hz, IH), 7.62-7.77 (m, 3H), 

3.75 (t, J = 4.7 Hz, 4H), 3.30 (t, J = 4.8 Hz, 4H). 
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b) 2~{MorphoUnylsulfoayl)aniline: A mixture of l-<morpholinylsulfonyl)-2-nitroben2ene 
(5.18 g, 19 mmol), as prepared in the preceding step, and 10% palladium on carbon (520 
mg) in ethanol (80 mL) and tetrahydrofuran (80 mL) was stirred under hydrogen (balloon) 
for 5 h. The catalyst was removed by filtration through Celite. The filtrate was concentrated 

5 to give the tide compound as a yellow solid (4.50 g, 98%) which was directly used for the 
next step without further purification. 

c) 2-(Morpholinylsulfonyl)phenyIsuIfonyl chloride: The title compound was prepared 
in 47% yield from 2-(morpholinylsulfonyl)aniline t as prepared in the preceding step, in a 
manner analogous to step a of Example 19. 'H-NMR (300 MHz, CDC1 3 ) 6 8.43 (d, J = 7.4 

10 Hz, 1H), 8.24 (d, J = 7.4 Hz, IH), 7.88 (m, 2H), 3.74 (t, J = 4.7 Hz, 4H), 3.36 (t, J - 4.7 Hz, 

4H). 

d) 5-MethyI-3-[2-(morpholinylsulfonyi)phenylsulfonyloxy|phenoI: The title compound 
was prepared in 60% yield from 2-(morpholinylsulfonyl)phenylsulfonyl chloride, as 
prepared in the preceding step, in a manner analogous to step a of Example 1. 'H-NMR 

15 (300 MHz, CDC1 3 ) ( 8.25 (d, J = 7.8 Hz. 1H), 8.21 (d, J = 7.8 Hz, IH), 7.80 (t, J = 6.3 Hz, 

1H), 7.70 (t, J = 6.4 Hz, 1H), 6.60 (s, 1H), 6.54 (s, IH), 6.49 (s, IH), 3.73 (t, J = 4.7 Hz, 
4H), 3.36 (t, J = 4.7 Hz, 4H), 2.24 (s, 3H). 

e) 3-{5-Methyl-3-[(2-morpholinyIsulfonyl)phenyIsulfonyloxy]phenoxy}propanol: The 
title compound was prepared in 83% yield from 5-methyl-3-[2- 

20 (morpholinylsuIfonyl)phenylsulfonyloxy]phenoI, as prepared in the preceding step, in a 

manner analogous to step b of Example 10. 'H-NMR (300 MHz, CDC1 3 ) 6 8.25 (d, J = 7.8 
Hz, IH), 8.21 (d, J = 7.8 Hz, IH), 7.81 (t, J = 7.7 Hz, IH), 7.70 (t, J = 7.6 Hz, IH), 6.60 
(s, 2H), 6.56 (s, IH), 4.36 (t, J = 6.7 Hz, 2H), 4.1 1 (t, J = 7.0 Hz, 2H) f 3.75 (t, J - 4.7 Hz, 
4H), 3.35 (t, J = 4.7 Hz, 4H), 2.24 (s, 3H) 2.05 (t, J = 7.0 Hz, 2H). 

25 f) A^-{3-[5-Methyl-(3-(2-morphoIinylsulfonyl) phenyIsulfonyloxy]phenoxy]propoxy} 

phthalimide: The title compound was prepared in 83% yield from 3-{5-methyI-3-[(2- 
morpholinylsuifonyl)phenylsulfonyloxy]phenoxy}propanol, as prepared in the preceding 
step, in a manner analogous to step d of Example 1 . l H-NMR (300 MHz, CDCI 3 ) 6 8.26 (d, 
J = 7.8 Hz, IH), 8.21 (d, J = 7.8 Hz, IH), 7.68-7.86 (m, 6H), 6.63 (s, IH), 6.59 (s, IH), 6.51 

30 (s, IH), 4.36 (t, J - 6.7 Hz, 2H), 4.1 1 (t, J = 7.0 Hz, 2H), 3.72 (t, J = 4.7 Hz, 4H), 3.36 (t, 

J = 4.7 Hz, 4H), 2.25 (s, 3H), 2.18 (t, J = 6.4 Hz, 2H). 
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g) 3-(5-Methyl-f3-(2-morpholinyIsulfonyl)phenyIsuIfonyIoxy]phenoxyl propoxyamine: 

The title compound was prepared in 95% yield from //-{3-[5-methyl-[3-(2- 
morpholinylsulfonyl)phenylsulfonyloxy]phenoxy]propoxy}phthalimide, as prepared in the 
preceding step, in a manner analogous to step e of Example 1 . 'H-NMR (300 MHz. CDCl 3 ) 
5 ( 8.26 (d, J = 7.9 Hz, 1H), 8.20 (d, J = 7.8 Hz, 1H), 7.81 ft J = 7.7 Hz, IH), 7.70 ft J = 7.7 

Hz, IH), 6.59 (s, IH), 6.57 (s, IH), 6.54 (s, IH), 3.93 ft J = 6.3 Hz, 2H), 3.79 (t, J « 6.2 Hz, 
2H), 3.73 ft J = 4.7 Hz, 4H), 3.36 ft J = 4.7 Hz, 4H), 2.25 (s, 3H), 2.00 ft J = 6.3 Hz, 2H). 

h) {3-[5-MethyI-3-(2-morphoIinylsulfonylphenyIsuIfonyloxy)phenoxy]propoxy} 
guanidine hydrochloride: The title compound was prepared in 95% yield from 3-[5- 

10 memyl-[3-{2-morpholmylsuIfonyl)phenylsuifonyloxy]phenoxy]propoxyamine, as prepared 
in the preceding step, in a manner analogous to step f of Example 1. 'H-NMR (300 MHz. 
DMSO-d 6 ) 6 8.21 ft J = 8.0 Hz, 2H), 8.04 ft J = 7.8 Hz, IH), 7.92 ft J = 7.8 Hz, IH), 7.71 
(br s, 4H), 6.75 (s, IH), 6.53 (s, IH), 6.49 (s, IH), 3.99 ft J = 6.3 Hz, 2H), 3,90 ft J = 6.4 
Hz, 2H), 3.62 ft J = 4.7 Hz, 4H), 3.25 ft J = 4.7 Hz, 4H), 2.22 (s, 3H), 2.02 ft J = 6.3 Hz, 

15 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 

C 21 H 2! N 4 O s S 2 : 529.1 (M + H), 551.1 (M + Na). Found: 528.9, 550.8. 

Example IS 

{3-[5-Methyl-3-(2'(acetylpiperazinylsulfonyl)phenylsulfonyloxy) 
phenoxyjpropoxyjguanidine hydrochloride 

20 a) 1 -( Ace tylpiperaziny Is u I fonyl)-2-nitro benzene: The title compound was prepared in 

87% yield from acetylpiperazine in a manner analogous to step a of Eg. 14. 'H-NMR (300 

MHz, CDC1 3 ) 6 7.99 (d, J = 6.8 Hz, IH), 7.74 (m, 2H), 7.64 (d, J = 6.8 Hz, IH), 3.70 ft 

J - 5.1 Hz, 2H), 3.57 ft J = 5.0 Hz, 2H), 3.35 ft J = 5.0 Hz, 2H), 3.27 ft J = 5.1 Hz, 2H), 

2.10 (s,3H). 

25 b) 2-(AcetyIpiperazinylsulfonyl)aniIine: The title compound was prepared in 80% yield 

from HacetylpiperazinylsulfonyI)-2-nitrobenzene, as prepared in the preceding step, in a 
manner analogous to step b of Example 14. This compound was directly used for next step 
without further purification. 

c) 2-(Acetylpiperazinylsulfonyl)phenylsulfonyl chloride: The title compound was 
30 prepared in 46% yield from 2-(acetylpiperazinylsulfonyl)aniline, as prepared in the 

preceding step, in a manner analogous to step a of Example 19. 'H-NMR (300 MHz, 
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CDCi 3 ) 6 8.42 (d, J = 7.2 Hz, IH), 8.27 (d, J = 7.3 Hz, 1H), 7.89 (m, 2H), 3.27-3.68 (m, 
8H),2.10(s,3H). 

d) 5-MethyI-3-[2-{acetylpepiperazinylsulfonyl)phenykulfonyIoxyJpheDol: The title 
compound was prepared in 44% yield from 2-(acetylpiperazinylsulfonyl)phenylsulfonyl 
5 chloride, as prepared in the preceding step, in a manner analogous to step a of Eg.l. 'H- 
NMR (300 MHz, CDC1 3 ) 6 8.26 (d, J = 7.8 Hz, IH), 8.17 (d, J = 7.8 Hz, 1H), 7.81 (t, J = 
7.7 Hz, IH), 7.70 (t, J = 7.6 Hz, 1H), 7.16 (s, 1H), 6.55 (s, IH), 6.51 (s, 1H), 6.45 (s, IH), 
3.68 (t, J = 4.8 Hz, 2H), 3.55 (m, 2H), 3.46 (m, 2H), 3.29 (t, J - 4.9 Hz, 2H), 2.21 (s, 3H), 
2.09 (s, 3H). 

10 e) 3-{5-MethyI-3-[2-(acerylpiperazinylsulfonyl)phenyIsulfonyloxy]phenoxy} propanol: 

The title compound was prepared in 76% yield from 5-methyl-3-[2- 
(acetylpepiperazmylsulfonyl)phenylsulfonyloxy]phenol, as prepared in the preceding step, 
in a manner analogous to step b of Example 10. 'H-NMR (300 MHz, CDC1 3 ) 6 8.29 (d, 
J = 7.8 Hz, IH), 8.19 (d, J = 7.8 Hz, IH), 7.82 (t, J - 7.7 Hz, IH), 7.71 (t, J = 7.7 Hz, IH), 
15 6.61 (s, 1 H), 6.56 (s, IH), 6.53 (s, IH), 4.00 (t, J = 6.0 Ha 2H), 3.78 (m, 2H), 3.65 (m, 2H), 

3.62 (m, 2H), 3.54 (m, 2H), 3.30 (m, 2H), 2.24 (s, 3H), 2.08 (s, 3H), 1 .97 (t, J = 6.0 Hz, 2H). 

f) A r -{3-[5-MethyI-3-[2-(acetylpiperazinyIsulfonyl)phenyIsulfonyloxy]phenoxyl 
propoxyjphthalimide: The title compound was prepared in 89% yield from 3-{5-methyI-3- 
[2 -(acetylpiperazinylsulfonyl)phenylsulfonyloxy]phenoxy} propanol, as prepared in the 

20 preceding step, in a manner analogous to step d of Example I . 'H-NMR (300 MHz, CDCI 3 ) 
6 8.31 (d, J = 7.8 Hz, IH), 8.18 (d, J - 7.8 Hz, IH), 7.44-7.86 (m, 6H), 6.63 (s, IH), 6.57 
(s, IH), 6.49 (s, IH), 4.36 (t, J = 6.1 Hz, 2H), 4.10 (t, J = 6.0 Hz, 2H), 3.67 (m, 2H), 3.54 
(m, 2H), 3.48 (m, 2H), 3.28 (m, 2H), 2.25 (s, 3H), 2.18 (t J = 6.1 Hz, 2H), 2.08 (s, 3H). 

g) 3-l5-Methyl-3-|2-(acetyIpiperazinyIsulfonyI)phenylsuIfonyloxy|phenoxy] 
25 propoxyamine: The title compound was prepared in 73% yield from A r -{3-[5-methyl-3-[2- 

(acetylpiperazinylsulfonyl)phenylsulfonyloxy]phenoxy]propoxy}phtrialimide, as prepared 
in the preceding step, in a manner analogous to step e of Example 1 . 'H-NMR (300 MHz, 
CDC1 3 ) 6 8.29 (d, J - 7.9 Hz, IH), 8.18 (d, J = 7.8 Hz, IH), 7.82 (t, J = 7.8 Hz, I H), 7.70 
(t, J = 7.8 Hz, IH), 6.60 (s, IH), 6.54 (s, IH), 6.52 (s, IH), 3.92 (t, J = 6.3 Hz, 2H), 3.79 (t, 
30 J = 6.2 Hz, 2H), 3.67 (t, J = 5.5 Hz, 2H), 3.55 (t, J = 6.0 Hz, 2H), 3.48 (t, J = 5.8 Hz, 2H), 
3.30 (t, J = 5.6 Hz, 2H), 2.24 (s, 3H), 2.08 (s, 3H), 2.00 (t, J = 6.2 Hz, 2H). 
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h) {3-{S-Methyl-3-[2^acetylpiperazinylsulfonyI)phenylsulfonyIoxy)phenoxy]propoxy} 
guanidine hydrochloride: The title compound was prepared in 84% yield from 3-[5- 
memyl-3-[2-(acetylpipeTa2inylsiilfonyl)phenylsulfonyloxy]phenoxy]propoxyamine, as 
prepared in the preceding step, in a manner analogous to step f of Example 1 . 'H-NMR (300 
5 MHz, DMSO-dJ 6 11.11 (brs, 1H), 8.19 ft J - 7.9 Hz, 2H), 8.03 ft J = 7.7 Hz, 1H), 7.91 
ft J = 7.7 Hz, 1H), 7.71 (br s, 4H), 6.75 (s, 1H), 6.53 (s, 1H), 6.49 (s, 1H), 3.99 ft J = 6.2 
Hz, 2H), 3.90 ft J - 6.3 Hz, 2H) ? 3.50 (m, 4H), 3.32 (m, 2H), 3.24 (m, 2H), 2.22 (s, 3H), 
2.04 ft J = 6.2 Hz, 2H), 1.99 (s, 3H). Mass spectrum (MALDI-TOF, cc-cyano-4- 
hydroxycinnamic acid matrix) calcd. for CaHjjNjO^: 570.2 (M + H), 592.2 (M + Na). 
10 Found: 570.2,592.2. 

Example 16 

{3-[5-Methyl-3-(2-(N-methy(phenethylaminosulfonyl)phenybulfo 
propoxy}guanidine hydrochloride 

a) l-CA^Methylphenethylaminosulfonyl^-nitrobenzene: The title compound was 
15 prepared in 94% yield from W-methylphenethylamine in a manner analogous to step a of 

Example 14. 'H-NMR (300 MHz. CDC1 3 ) 6 7,93 (d, J = 7.7 Hz, 1H), 7.56-7.68 (m, 3H), 
7.18-7.31 (m, 5H), 3.47 ft J = 7.8 Hz, 2H), 2.92 (s, 3H), 2.90 ft J = 7.6 Hz, 2H). 

b) 2-(A r -MethylphenethyiaminosuIfonyl)aniIine: The title compound was prepared in 
95% yield from l-(//-methylphenethyIaminosulfonyl)-2-nitrobenzene. as prepared in the 

20 preceding step, in a manner analogous to step b of Example 14. This compound was direcdy 
used for next step without further purification. 

c) Z^-MethylphenethylaminosulfonyOphenylsulfonyl chloride: The title compound 
was prepared in 40% yield from 2-(A r -methylphenethylaminosulfonyl)aniline, as prepared 
in the preceding step, in a manner analogous to step a of Example 19. 'H-NMR (300 MHz, 

25 CDCi 3 ) 6 7.93 (d, J = 7.7 Hz, 1H), 8.10 (d, J = 7.6 Hz, 1H), 7.77 ft J = 7.6 Ha 2H), 7.18- 

7.31 (m, 5H), 3.50 ft J - 7.8 Hz, 2H), 2.94 (s, 3H), 2.90 ft J = 7.6 Hz, 2H). 

d) S-Methyl-S-p^-methylphenethylaminosuIfony^phenylsulfonyloxylphenoI: The 
title compound was prepared in 24% yield from 2-(A r -methylphenethylaminosulfonyl) 
phenylsulfonyl chloride, as prepared in the preceding step, in a manner analogous to step a 

30 of Eg. 1. 'H-NMR (300 MHz, CDCI 3 ) 6 8.18 (d, J = 7.8 Hz, IH), 8,12 (d, J = 7.8 Hz, 1H), 
7.73 ft J = 7.7 Hz, 1H), 7.63 ft J « 7.7 Hz, 1H), 7.17-7.29 (m, 5H), 6.59 (s, 1H), 6.53 (s, 
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1H), 6.49 (s, 1H), 3.56 (t, J - 7.8 Hz, 2H), 2.96 (s, 3H), 2.92 (t, J = 7.7 Hz, 2H), 2.22 (s, 
3H). 

e) S-tS-Methyl-B-P^-methylphenethylaminosuIfonyi) phenylsulfonyloxy] phenoxy} 
propanol: The title compound was prepared in 73% yield from 5-methyl-3-[2-(//- 
methyiphenethylaminosulfonyl)phenylsulfonyloxy]phenol, as prepared in the preceding step, 
in a manner analogous to step b of Example 10. 'H-NMR (300 MHz, CDC1 3 ) 6 8.20 (d, J 
= 7.9 Hz, IH), 8.13 (d, J = 7.8 Hz, 1H), 7.74 (t, J = 7.7 Hz, 1H), 7.63 (t, J = 7.7 Hz, 1H), 
7.17-7.29 (m f 5H), 6.59 (s, 1H), 6.57 (s, 1H), 6.53 (s, IH), 3.99 (t, J = 6.0 Hz, 2H), 3.80 (t, 
J = 5.9 Hz, 2H), 3.55 (t, J = 7.8 Hz, 2H), 2.97 (s, 3H), 2.92 (t, J = 7.7 Hz, 2H), 2.22 (s, 3H), 
1.96 (t, J = 6.0 Hz, 2H). 

f) ^-{S-fS-Methyl-S-Il-A^methylphenethylaminosulfonyOphenylsuIfonyloxy] 
phenoxylpropoxy} phthalimide: The title compound was prepared in 63% yield from 3- 
{5-memyl-3-[2-(A^methylphenethylaminosulfonyI)phenylsulfonyloxy]phenoxy} propanol, 
as prepared in the preceding step, in a manner analogous to step d of Example 1 , 'H-NMR 
(300 MHz, CDCl 3 ) 6 8.22 (d, J = 7.8 Hz, IH), 8.13 (d, J = 7.8 Hz, 1H), 7.83 (nu 2H), 7.74 
(m.3H), 7.63 (t,J = 7.7Hz, IH), 7.17-7.29 (m, 5H), 6.62 (s, IH), 6.59(s, IH), 6.52(s, IH), 
4.35 (t, J = 6.0 Hz, 2H), 4.08 (t, J = 6.1 Hz, 2H), 3.57 (t, J - 7.8 Hz, 2H), 2.97 (s, 3H), 2.92 
(t, J = 7.7 Hz ; 2H), 2.24 (s, 3H), 2.17 (t, J = 6.0 Hz, 2H). 

g) 3-[5-MethyI-[3-(2-yV-methylphenethyIaminosulfonyl) phenylsulfonyloxy) phenoxy) 
propoxyamine: The title compound was prepared in 90% yield from jV-{3-[5-methyl-3-[2- 
(MmethylphenethylaminosulfonyOphenylsulfonyloxylphenoxyJpropoxyJphthalimide, as 
prepared in the preceding step, in a manner analogous to step e of Example 1 . l H-NMR 
(300 MHz, CDC1 3 ) 6 8.21 (d, J = 7.9 Hz, IH), 8.13 (d, J = 7.9 Hz, IH), 7.74 (t, J = 7.8 Hz, 
2H), 7.62 (t, J = 7.7 Hz, IH), 7.17-7.29 (m, 5H), 6.58 (s, 2H), 6.55 (s, IH), 3.91 (t, J = 6.2 
Hz, 2H), 3.80 (t, J = 6.1 Hz, 2H), 3.57 (t, J - 7.8 Hz, 2H), 2.97 (s, 3H), 2.92 (t, J = 7.7 Hz, 
2H), 2.23 (s, 3H), 1.99 (t, J = 6.2 Hz, 2H). 

h) {S-IS-Methyl-S^^A^methylphenethylaminosulfonyOphenylsuIfonyloxyJphenoxy] 
propoxy}guaaidine hydrochloride: The title compound was prepared in 84% yield from 
3-[5-methyl-3-[2-(//-methylphenethylaminosulfonyI)phenylsulfonyloxy] 
phenoxy]propoxyamine, as prepared in the preceding step, in a manner analogous to step f 
of Example 1. 'H-NMR (300 MHz. DMSO-d 6 ) 6 1 1.01 (br s, IH), 8.14 (d, J = 7.9 Hz, IH), 
8.07 (d, J = 7.9 Hz, IH), 7.97 (t, J = 7.8 Hz, 2H), 7.86 (t, J = 7.7 Hz, IH), 7.63 (br s, 4H), 
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7.17-7.29 (m, 5H), 6.74 (s, IH), 6.54 (s, IH), 6.51 (s, IH), 3.98 (t, J = 6.2 Hz, 2H), 3.90 (t, 
J = 6.1 Hz,2H), 3.53 (t, J = 7.8 Hz, 2H) t 2.94 (s, 3H), 2.87 (t, J = 7.7 Hz, 2H), 2.21 (s, 3H), 
2.01 (t, J = 6.2 Hz, 2H). Mass spectrum (MALDI-TOF, cc-cyano-4-hydroxycinnamic acid 
matrix) calcd. for CyH-nNjO^: 577.2 (M + H), 599.2 (M + Na). Found: 577.1, 599.0. 

Example 1 7 

{3-[5-Methoxy-3-(2-tnethylstdfonylphenylsulfonylo^ 
propoxyfguanidine hydrochloride 

a) 5-Methoxy-3-[2-(methyI$ulfonyI)phenyIsulfonyloxy] phenol: The title compound was 
prepared in 80% yield from 2-methylsulfonylbenzenesulfonyI chloride and 5- 
methoxyresorcinol in a manner analogous to step a of Example 1. 'H-NMR (300 MHz, 
CDC1 3 ) 6 8.42 (d, J - 7.8 Hz, IH), 8.13 (d, J - 7.8 Hz, 1H), 7.88 (t J = 7.8 Hz. IH), 7.75 
(t, J = 7.7 Hz IH), 6.36 (s, 1H), 6.31 (s, 1H), 6.28 (s, IH), 3.68 (s, 3H), 3.45 (s, 3H). 

b) 3-{5-Methoxy-3-[2-(mcthyisuIfonyl)phenylsulfonyIoxy]phenoxy}propanol: The title 
compound was prepared in 72% yield from 5-methoxy-3-[2- 
(methylsulfonyl)phenylsulfonyloxy]phenol. as prepared in the preceding step, in a manner 
analogous to step b of Example 10. 'H-NMR (300 MHz, CDC1 3 ) 6 8.44 (d, J = 7.8 Hz, IH), 
8.14 (d, J = 7.8 Hz, IH), 7.88 (t, J = 7.7 Hz, IH), 7.75 (t, J = 7.7 Hz, IH), 6.40 (s, IH), 6,38 
(s, IH), 6.33 (s, IH), 4.13 (t, J = 6.3 Hz, 2H), 3.99 (t, J = 6.0 Hz, 2H), 3.69 (s, 3H), 3.45 (s, 
3H), 1 .97 (t, J = 6.0 Hz, 2H), 1 .67 (br s, 1 H). 

c) A r -{3-[5-Methoxy-3-[2-(methylsuIfonyl)phenylsuIfony!oxyjphenoxy]propoxy} 
phthalimide: The title compound was prepared in 88% yield from 3-{5-methoxy-3-[2- 
(methylsulfonyl)phenylsulfonyloxy]phenoxy}propanol, as prepared in the preceding step, 
in a manner analogous to step d of Example 1 . 'H-NMR (300 MHz, CDCI 3 ) 6 8.45 (d, J = 
7.8 Hz, IH), 8.14 (d, J = 7.8 Hz, IH), 7.74-7.89 (m, 6H), 6.37 (s, 3H), 4.46 (t, J = 6.2 Hz, 
2H), 4.10 (t, J = 6.1 Hz, 2H), 3.69 (s, 3H), 3.45 (s, 3H), 2.18 (t, J = 6.1 Hz, 2H). 

d) 3-[5-Methoxy-3-[2^mcthylsuIfonyl)phenyIsuIfonyloxy]phenoxylpropoxyamine: The 
title compound was prepared in 79% yield from //-{3-[5-methoxy-3-[2- 
(methylsulfonyl)phenylsulfonyloxy]phenoxy]propoxy} phthalimide, as prepared in the 
preceding step, in a manner analogous to step e of Example I . 'H-NMR (300 MHz, CDC1 3 ) 
6 8.45 (d, J = 7.8 Hz, IH), 8.13 (d, J = 7.8 Hz, IH), 7.88 (t, J - 7.7 Hz, IH), 7.75 (t, J = 7.7 
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Hz, 1H), 6.38 (s, IH), 6.36 (s, IH), 6.32 (s, IH), 5.40 (br s, 2H) t 3.92 (t, J = 6.3 Hz, 2H), 
3.78 (t, J = 6.1 Hz, 2H), 3.69 (s, 3H), 3.45 (s, 3H), 1.99 (t, J = 6.2 Hz, 2H). 
e) {3-[5-Methoxy-3-(2-methylsulfonyIphenylsulfonyIoxy)phcnoxylpropoxy}guanidine 
hydrochloride: The title compound was prepared in 71% yield from 3-[5-methoxy-3-{2- 
(methylsulfonyl)phenylsulfonyloxy]phenoxy]prorx)xyamine, as prepared in the preceding 
step, in a manner analogous to step f of Example 1 . 'H-NMR (300 MHz, DMSO-dJ 611.14 
(brs, IH), 8.37 (d, J = 7.8 Hz, I H), 8.13 (m, 2H), 7.97 (t, J = 7.7 Hz, 1H), 7.71 (br s, 4H), 
6.48 (s, 1H), 6.31 (s, 1H), 6,26 (s, 1H), 3.99 (t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.3 Hz, 2H), 3.66 
(s, 3H), 3.47 (s, 3H), 2.01 (t, J = 6.2 Hz, 2H). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for CuHuNjOgS^ 474.1 (M + H), 496.1 (M + Na). 
Found: 474.0, 496.0. 

Example 18 

{3-[5-Etliyl-3-(2-methylsulfonylphenykulfonyloxy)phenoxyJpropoxy} 
guanidine hydrochloride 

a) 5-Ethyi-3-[2-(methylsuIfonyl)phenyIsulfonyloxy]phenol: The title compound was 
prepared in 89% yield from 2-methylsulfonyibenzenesulfonyl chloride and 5-ethylresorcinoI 
in a manner analogous to step a of Eg. 1 . 'H-NMR (300 MHz, CDCI 3 ) 6 8.43 (d, J = 7.8 Hz, 
1H), 8.09 (d, J = 7.8 Hz, IH), 7.87 (t, J = 7.8 Hz, 1H), 7.73 (t, J = 7.7 Hz, 1H), 6.56 (s, 2H), 
6.52 (s, 1H), 5.59 (br s, IH), 3.45 (s, 3H), 2.49 (q, J = 7.6 Hz, 2H), 1.09 (t, J = 7.6 Hz, 3H). 

b) 3-{5-EthyI-3-[2-(methyIsuIfonyI)phenylsuIfonyloxy]phenoxy}propanol: The title 
compound was prepared in 82% yield from 5-ethyl-3-[2-(methyIsulfonyl)phenylsulfonyloxy] 
phenol, as prepared in the preceding step, in a manner analogous to step b of Example 10. 
'H-NMR (300 MHz, CDC1 3 ) 6 8.45 (d, J = 7.8 Hz, 1H), 8.10 (d, J - 7.8 Hz, IH), 7.88 (t, J 
= 7.7 Hz, 1H), 7.73 (t, J = 7.8 Hz, IH), 6.62 (s, 1H), 6.61 (s, IH), 6.57 (s, 1H), 4.01 (t, J = 
6.0 Hz, 2H), 3.82 (t, J = 6.0 Hz, 2H), 3.45 (s, 3H), 2.51 (q, J = 7.6 Hz, 2H), 1.09 (t, J = 7.6 
Hz,3H). 
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c) ^-{S-lS-Ethyl-S-p^methylsulfonyOphenylsuIfonyloxyJphcnoxyJpropoxy} 
phthalimide: The title compound was prepared in 97% yield from 3 - { 5 -ethyi-3 -[(2-methy 1- 
sulfonyl)phenylsulfonyloxy]phenoxy}propanol, as prepared in the preceding step, in a 
manner analogous to step d of Eg. 1 . 'H-NMR (300 MHz, CDC1 3 ) 6 8.45 (d, J = 7.8 Hz, IH), 
8.10 (d, J = 7.8 Hz, 1H), 7.74-7.90 (m, 6H), 6.65 (s, 1H), 6.57 (s, 2H), 4.37 ft J = 6.2 Hz, 
2H), 4.12 ft J = 6.1 Hz, 2H), 3.46 (s, 3H), 2.51 (q, J = 7.6 Hz, 2H), 1. 10 ft J = 7,6 Hz, 3H). 

g) 3-[5-Ethyl-3-[2-(methybuIfonyl)phenyUulfonyloxy]phenoxy]propoxyaniine: The 
title compound was prepared in 78% yield from //-{3-[5-ethyl-3-{2- 
(methylsulfonyl)phenylsulfonyloxy]phenoxy]propoxy} phthalimide, as prepared in the 
preceding step, in a manner analogous to step e of Example 1 . 'H-NMR (300 MHz, CDC1 3 ) 
6 8.45 (d, J = 7.8 Hz, 1H), 8.09 (d, J = 7.8 Hz, 1H), 7.87 ft J = 7.7 Hz, 1H), 7.73 ft J = 7.7 
Hz, 1H), 6.61 (s, 1H), 6.59 (s, IH), 6.56 (s, 1H), 3.93 ft J = 6.2 Hz, 2H), 3.81 ft J = 6.1 Hz, 
2H), 3.45 (s, 3H), 2.50 (q, J - 7.6 Hz, 2H), 1.09 ft J = 7.6 Hz, 3H). 

h) {3-[5-Ethyl-3-(2-methylsuIfonylphenylsuIfonyloxy)phenoxy]propoxy}guanidine 
hydrochloride: The title compound was prepared in 82% yield from 3-[5-ethyl-3-[2- 
(methylsulfonyl)phenylsulfonyloxy]phenoxy]propoxyamine, as prepared in the preceding 
step, in a manner analogous to step f of Example 1 . 'H-NMR (300 MHz, DMSO-dJ 611.17 
(brs, 1H), 8.37 (d, J = 7.8 Hz, 1H), 8.08 (m, 2H), 7.95 ft J = 7.6 Hz, IH), 7.73 (br s, 4H), 
6.77 (s, IH), 6.54 (s, 1H), 6.48 (s, 1H), 4.00 ft J = 6.2 Hz, 2H), 3.91 ft J = 6.3 Hz, 2H), 3.47 
(s, 3H), 2.50 (q, J = 7.6 Hz, 2H), 1.02 ft J - 7.6 Hz, 3H). Mass spectrum (MALDI-TOF, 
ct^yano^hydroxycinnamic acid matrix) calcd. for C^^^O^: 472. 1 (M + H), 494.1 (M 
+ Na), 510.1 (M + K). Found: 472.0,493.9, 509.9. 

Example 19 

{3-[S~Methyl-3^-(phenylsulfonyl)phenyhidfonyloxy)phenoxyJpropoxy} 
guanidine hydrochloride 

a) 2-(Phenylsulfonyl)benzenesulfonyI chloride: To a solution of 2- 

(phenylsulfonyl)aniline (2.33 g, 10 mmol) in 30% aqueous hydrochloric acid (4 mL) was 

added 40 % aqueous sodium nitrite (4 mL) at 0-5 °C. After 1 5 minute, to the diazo solution 

were added 30% aqueous hydrochloric acid (10 mL), copper sulfate (50 mg) and 40% 

aqueous sodium bisulfite (10 mL) at 5-10°C. The mixture was stirred for 30 minutes and 

additional water (30 mL) was added. The mixture was extracted into dichloromethane (3 
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x 40 mL) and the dichloromethane solution was washed with brine (40 mL) and dried over 
Na 2 S0 4 . After removing the solvent in vacuo y the residue was purified by flash column 
chromatography (dichloromethane) to give the title compound as a white solid (2. 1 g, 66%). 
'H-NMR (300 MHz, CDCl,) 6 8,62 (d, J = 7.8 Hz, 1H), 8.34 (d, J = 7.9 Hz, IH), 7.85-7.98 
5 (m, 4H), 7.48-7.63 (m, 3H). 

b) A r ,A r '-(Bis-/ffr/-butyloxycarbonyl)-{3-[5-methyl-3-(2-(phenyIsulfonyl) 
phenyisulfonyloxy)phenaxy]propoxy}guaDidine: To a solution of (A^^'-bis-/err- 
butyloxycarbonyl)-{3-[(3-hyajoxy-5-methyl)phenoxy)propoxy}guanidine (88 mg, 0.2 
mmol), as prepared in step f of Example 20, and triethylamine (0.2 mL) in dichloromethane 

10 (10 mL) was added 2-(phenylsulfonyl)benzenesulfonyl chloride (64 mg, 0.2 mmol), as 
prepared in the preceding step. The mixture was stirred at ambient temperature for 2 h. 
Additional dichloromethane (50 mL) was added. The dichloromethane solution was washed 
with 10% citric acid (2 x30 mL) and brine (30 mL) and dried over NajSO,. After removing 
the solvent, the residue was purified on a Waters Sep-Pak (10 g silica, dichloromethane) to 

15 give the title compound as a colorless foam (109 mg, 75%). 'H-NMR (300 MHz, CDCl 3 ) 
6 9.08 (s, 1H), 8.64 (d, J = 7.9 Hz, 1H), 8.07 (d, J = 7.8 Hz, 1H), 7.97 (d, J = 7.9 Hz, 2H), 
7.89 (t, J = 7.8 Hz, 1 H), 7.71 (t, J = 7.8 Hz, 2H), 7.56 (d, J = 7.2 Hz, 1H), 7.49 (t, J = 7. 1 Hz, 
2H), 6.59 (s, 1H), 6.57 (s, 1H), 6.53 (s, 1H), 3.19 (t, J = 6.2 Hz, 2H), 3.94 (t, J = 6.2 Hz, 
2H), 2.91 (s, 3H), 2.23 (s, 3H), 2.1 1 (t, J - 6.2 Hz, 2H), 1.49 (s, 18H). 

20 c) {3-[5-Methyl-3-(2-(phenylsulfonyI)phenylsuIfonyloxy)phenoxy]propoxy}guanidiue 

hydrochloride: To a solution of //,A r# -{bis-/er/-butyloxycarbonyl)-{3-[5-methyl-3-(2- 
phenylsulfonylphenylsulfonyloxy)phenoxy]propoxy}guanidine (108 mg, 0.15 mmol), as 
prepared in the preceding step, in dichloromethane (5 mL) was added trifluoroacetic acid 
(2 mL). The mixture was stirred at ambient temperature for 3 h and then the solvent was 

25 evaporated in vacuo. The residue was dissolved in dichloromethane (50 mL), washed with 
2 N K 2 C0 3 (2 x 30 mL) and dried over Na^O*. After the solvent was evaporated, the 
residue was converted to the HCl salt with methanolic HC1 and purified on a Waters Sep- 
Pak (5 g silica, 10 % methanol in dichloromethane) to give the title compound as a colorless 
foam (78 mg, 93%). 'H-NMR (300 MHz, DMSO-d,) 6 1 1.05 (brs, 1H), 8.62 (d, J = 7.9Hz, 

30 1H), 8.13 (m, 2H), 7.98 (d, J = 8.1 Hz, 1H), 7.93 (m, 2H), 7.69 (d, J - 7.6 Hz, 1H), 7.60 (t, 

J = 7.8 Hz, 2H), 7.20 (br s, 4H), 6.74 (s, 1H), 6.47 (s, 1H), 6.45 (s, 1H), 3.98 (t, J = 6.3 Hz, 
2H), 3.88 (t, J = 6.3 Hz, 2H), 2.91 (s, 3H), 2.21 (s, 3H), 2.00 (t, J = 6.3 Hz, 2H). Mass 
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spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^HjjSfi^: 
520.1 (M + H), 542.1 (M + Na). Found: 520.3, 542.2. 

Example 20 

{S-[S'Methyl-3^2^4^thyloxyctarbonyl)piperidinybulfony(phenybulfonyloxy) 
5 phenoxyjpropoxyjguanidine hydrochloride 

a) 3-Benzyloxy-5-mcthylpheaol: Orcinol monohydrate (7.10 g, 50 mmol) in N,N- 
dimethylformamide (20 mL) was added dropwise to a mixture of NaH (95%, 2.4 g, 100 
mmol) in N, //-dimethylformamide (60 mL) and the mixture was stirred at room temperature 
for 20 min. Benzyl bromide (8.55 g, 50 mmol) in ^//-dimethylformamide (20 mL) was 

10 added dropwise to the mixture and stirred at room temperature for 2 hours. Water (100 mL) 
was added slowly to the reaction mixture. The reaction mixture was extracted with ethyl 
acetate (3x100 mL) and then the organic phase was washed with brine (2x50 mL) and dried 
over Na 2 S0 4 . After the solvent was evaporated, the residue was purified by flash column 
chromatography (silica gel, 3 : 1 hexane : ethyl acetate) to give the title compound as a 

15 yellow oil (5.20 g, 48%). 'H-NMR (300 MHz, CDCI 3 ) 5 7.39 (m, 5H), 6.40 (s, 1 H), 6.29 (t, 
J = 5.3 Hz, 1H), ), 6.26 (s, 1H), 5.25 (s, IH), 4.99 (s, 2H), 2,26 (s, 3H). 

b) 3-[(3-Benzyloxy-5-methyl)phenoxyjpropanol: 3-Benzyloxy-5-methylphenol (5.20 g, 
24 mmol), as prepared in the preceding step, was stirred with 3-bromopropanol (3.6 g, 26 
mmol) and Cs^COj (8.2 g, 25 mmol) in acetonitrile (80 mL) at 50 °C overnight After 

20 cooling to room temperature, the solid was removed by filtration. The filtrate was 
concentrated in vacuo and the residue was purified by flash column chromatography (1 :2 
to 1 : 1 ethyl acetate : hexane) to give the title compound as a yellow oil (4.3 g, 66%). 'H- 
NMR (300 MHz, CDCI 3 ) 6 7.38 (m, 5H), 6.41 (s, 1H), 6.36 (s, 2H), 5.01 (s, 2H), 4.07 (t, 
J = 6.3 Hz, 2H), 3.83 (t, J = 6.0 Hz, 2H), 2.29 (s, 3H), 2.05 (m, 2H). 

25 c) A / -{3-((3-Benzyloxy-5-methyl)phenoxyJpropoxy}phthalimide: To a solution of 3-[(3- 

benzyloxy-5-methyl)phenoxy]propanol (4.2 g, 15.0 mmol), as prepared in the preceding 
step, triphenylphosphine (4.5 g, 17.0 mmol) and //-hydroxyphthalimide (2.8 g, 17.0 mmol) 
in tetrahyajofuran (100 mL) was added diethyl azodicarboxyiate (3.0 g, 17.0 mmol) at 0°C. 
The reaction mixture was stirred at ambient temperature overnight. The reaction mixture 

30 was concentrated in vacuo and ethyl acetate (1 00 mL) was added to the residue. The solid 

was removed by filtration and the filtrate was concentrated in vacuo. The residue was 
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purified by flash column chromatography (dichloro methane) to give the title compound as 
a pale yellow oil (5.0 g, 89 %). 'H-NMR (300 MHz, CDC1 3 ) 6 7.82 (d, J = 8.2 Hz, 2H), 7.74 
(d, J = 8.3 Hz, 2H), 7.38 (m, 5H), 6.41 (s, IH), 6.39 (s, 1H), 6.38 (s, IH), 5.02 (s, 2H), 4.40 
(t, J - 6.3 Hz, 2H), 4.19 ft J = 6.1 Hz, 2H), 2.29 (s, 3H), 2.23 (t, J = 6.2 Hz, 2H). 
5 d) {3-[(3-BenzyIoxy-5-methyl)phenoxy]propoxy}amine: N- { 3-[(3 -Benzyloxy-5- 
methyl)phenoxy]propoxy }phthalimide (2.25 g, 6.0 mmol), as prepared in the preceding step, 
was stirred with 40% aqueous methylamine (4,8 mL, 60 mmol) in ethanol (60 mL) and 
tetrahydrofuran (20 mL) for 1 h. The reaction mixture was concentrated in vacuo to give 
a white solid. Flash column chromatography (20% ethyl acetate in dichloromethane) gave 
10 the title product as a colorless oil (1 .40 g, 82%). 'H-NMR (300 MHz, CDCIJ 6 7.40 (m, 
5H), 6.41 (s, 1H), 6.36 (s, 2H), 5.35 (br s, 2H), 5.00 (s, 2H), 4.00 ft J - 6.3 Hz, 2H), 3.83 
(t, J = 6.2 Hz, 2H), 2.29 (s, 3H), 2.04 (t, J = 6.3 Hz, 2H). 

e) (A^'-Bis-Zert-butyloxycarbonyO-fS-I^enzyloxy-S-methyOphenoxylpropoxy) 
guanidine: To a solution of 3-[(3-benzyloxy-5-memyl)phenoxy]prorx)xyamine (1 ,75 g, 6.0 

15 mmol), as prepared in the preceding step, in A^-dimethylformamide (20 mL) was added 

(//,A r '-bis-/er/-butyloxycarbonyl)-l/f-pyrazole-carboxamidine (2.2 g, 7.0 mmol). The 
mixture was stirred at ambient temperature overnight. The solvent was evaporated under 
high vacuum and the residue (3.8 g) was directly used in the next step without purification. 

f) (A'iA rf -Bis-fert-butyIoxycarbonyi)-{3-[(3-hydroxy-5-methyl)phenoxy)propoxy} 
20 guanidine: A mixture of (M7/'-bis-/er/-butyIoxycarbonyl)-{3-[(benzyloxy-5-methyl) 

phenoxy]propoxy} guanidine (3.8 g), as prepared in the preceding step, and 10% palladium 
on carbon (400 mg) in ethanol (30 mL) and THF (30 mL) was stirred under hydrogen 
(balloon) overnight The catalyst was removed by filtration through Celite and the filtrate 
was concentrated in vacuo. The residue was purified by flash column chromatography (3:1 
25 ether :hexane) to give the title compound as a white foam (2.45 g, 93%). 'H-NMR (300 
MHz, CDC1 3 ) 6 9.09 (s, 1H), 7.74 (br s, IH), 6.33 (s, 1H), 6.29 (s, 1H), 6,27 (s, 1H), 4.20 
ft J = 5.9 Hz, 2H), 4.03 ft J = 6.1 Hz, 2H), 2.25 (s, 3H), 2.15 (pentet, J = 5.9 Hz, 2H), 1.49 
(s, 18H). 
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g) 1,2-Benzenedisulfomc anhydride: A mixture of 1,2-benzenedisulfonic acid 
dipotassium salt (20 g, 0.064 mol) in fuming sulfuric acid (100 mL) was heated at 70-75 °C 
overnight. The reaction mixture was slowly poured onto ice and the precipitate was quickly 
collected by filtration. The solid was treated with benzene (500 mL) and dried over 

5 anhydrous sodium sulfate. The solvent was filtered and evaporated to give the title 
compound as a crystalline solid (7.0 g, 50% yield), mp 182-3°C. 'H-NMR (300 MHz, 
CDC1 3 ) 6 8.02-8.09 (m, 4H). 

h) AyV'-(Bis-terr-butyloxycarbonyl)-{3-[5-methyl-3-(2-(4-ethyIoxycarbonyI) 
piperidinylsulfonylphenylsulfonyloxy)phenoxy]propoxy}guanidine: To a solution of 

10 1 ,2-benzenedisuIfonic anhydride (440 mg, 2.0 mmol), as prepared in preceding step, and 
A^-diisopropylethylamine (360 uL, 2.0 mmol) in dichloromethane (20 mL) was added 
ethyl isonipecotate (315 mg, 2.0 mmol). After stirring the mixture for 4 h at ambient 
temperature, oxalyl chloride (160 uL, 2.0 mmol) and 5 drops of //.^/-dimethylformamide 
were added. The mixture was stirred for another 4 h. (^A^-Bis-/erf-butyloxycarbonyl)-{3- 

15 [(3-hydroxy-5-methyl)phenoxy)propoxy } guanidine (700 mg, 1 .6 mmol), as prepared in step 
f, and N./Z-diisopropylethylamine (360 (L, 2.0 mmol) were added to the mixture. The 
mixture was stirred at ambient temperature overnight and then additional dichloromethane 
(100 mL) was added. The solution was washed with 10% citric acid (3 x 50 mL) and brine 
(50 mL), and dried over l^SO*. After the solvent was evaporated in vacuo, the residue was 

20 purified by flash column chromatography (dichloromethane to 10% ethyl acetate in 
dichloromethane) to give the title compound as a colorless foam (1.04 g, 81%). 'H-NMR 
(300 MHz, CDC1 3 ) 6 9.08 (s, 1H), 8.28 (d, J = 7.9 Hz, 1H), 8.15 (d, J = 7.8 Hz, 1H), 7.78 
ft J = 7.7 Hz, 1H), 7.68 ft J - 7.8 Hz, 1H), 7.66 ft J = 7.7 Hz, 1H), 6.58 (s, 1H), 6.56 (s, 
1H), 6.50 (s, 1H), 4.18 ft J = 6.2 Hz, 2H), 4.12 (q, J = 7.1 Hz, 2H), ?.94 ft J = 6.2 Ha 2H), 

25 3.84 (m, 2H), 2.97 ft J «= 10.3 Hz, 2H), 2.41 (m, 1H), 2.23 (s, 3H), 2.10 ft J = 6.2 Hz, 2H), 
1.95 (m, 2H), 1.79 (m, 2H), 1.49 (s, 18H), 1.23 ft J =7.1 Hz, 3H). 

i) (3-[5-Methyl-3-(2-(4-ethyloxycarbonyI)piperidinyIsuIfonyIphenylsulfonyloxy) 
phenoxy]propoxy}guanidine hydrochloride: To a solution of //,^'-(bis-rer/- 
butyloxycarbonyl)-{3-[5-methyl-3-(2-(4-ethyloxycarbonyl)piperidinyl 

30 sulfonyiphenylsulfonyloxy)phenoxy]propoxy } guanidine (270 mg, 0.34 mmol), as prepared 

in the preceding step, in dichloromethane (10 mL) was added trifluoroacetic acid (4.0 mL). 
The mixture was stirred at ambient temperature for 3 h and the solvent was evaporated in 
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vacuo. The residue was dissolved in dichloromethane (50 mL), washed with 2 N K 2 C0 3 ( 2 
x 30 mL) and dried over Na^SCV After the solvent was evaporated, the residue was purified 
by flash column chromatography (10% methanol in dichloromethane) and converted to the 
HC1 salt (1 eq. methanolic HCl and concentration) to give the title compound as a colorless 

5 foam (175 mg, 85%). l H-NMR (300 MHz, DMSO-dJ 6 8.20 (d, J - 7.9 Hz, 1H), 8.15 (d, 
J = 7.9 Hz, 1H), 8.01 ft J = 7.7 Hz, 1H), 7.88 ft J « 7.7 Hz, 1H), 6.73 (s, 1H), 6.51 (s, 1H), 
6.41 (s, 1H), 6.25 (br s, 4H), 4.05 (q, J = 7.1 Hz, 2H), 3.93 ft J = 6.4 Hz, 2H), 3.76 (m, 2H), 
3.71 ft J = 6.1 Hz, 2H), 2.93 ft J = 10.2 Hz, 2H), 2.50 (m, 1H), 2.21 (s, 3H), 1.88 (m, 4H), 
1.55 (m, 2H), 1.16 ft J =7.1 Hz, 3H). Mass spectrum (MALDI-TOF, cc-cyano-4- 

10 hydroxycinnamic acid matrix) calcd. for C, 5 H 34 N 4 0 9 S 2 : 599.2 (M + H), 621.2 (M + Na). 
Found: 599.2, 621.3. 



Example 21 
2-f5-Met/iyl-3-(2-(methykulfonyl)phenylsulfonylo^ 
a) 2-|5-Methyl-3-(2-(methylsulfonyl)phenylsulfonyloxy)phenoxylethoxytoIuene: A 

15 solution of 5-methyl-3-[2-(methylsulfonyI)phenylsulfonyloxy]phenol (505 mg, 1 .47 mmol), 

as prepared in step a of Example 8, 2-benzyloxyethanol (209 fiL, 1.47 mmol), 1,1'- 
(azodicarbonyl)dipiperidine (444 mg, 1.76 mmol) and anhydrous tetrahydrofuran (10 mL) 
was cooled to 0°C under nitrogen. Neat tri-//-butylphospriine (0.44 mL, 1.77 mmol) was 
added over 3.5 minutes. The solution was stirred at 0°C for 1 hour and then at ambient 

20 temperature overnight Diethyl ether was added and the mixture was filtered. The solid was 
discarded and the filtrate was concentrated in vacuo. The product was purified by flash 
column chromatography through 40 g of silica gel using 0% to 0.5% diethyl ether in 
dichloromethane to give the title compound (495 mg, 71%) as a colorless solid. 'H-NMR 
(300 MHz, CDC1 3 ) 8 8.44 (dd, 1H, J = 7.9, 1.3 Hz), 8.10 (dd, 1H, J = 7.9, 1 .3 Hz), 7.85 (td, 

25 1H, J = 7.7, 1.4 Hz), 7.71 (td, 1H, J = 7.7, 1.4 Hz), 7.28 - 7.37 (m, 5H), 6.58 - 6.63 (m, 3H), 

4.60 (s, 2H), 4.02 (m, 1H), 3.76 (m, 1H), 3.45 (s, 3H), 2.23 (s, 3H). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 23 H 24 0 7 S 2 : 499.1 (M 
+ Na). Found: 498.7. 
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b) 2-[5-McthyI-3-(2'(methylsulfonyl)phenykuIfotiyloxy)phciiorylcthanol: A mixture 
of 2-[5-methyl-3-(2-(methylsulfonyl)phenylsulfonyloxy)phenoxy] ethoxytoluene (480 mg, 
1.0 1 mmol), as prepared in the preceding step, 10% palladium on activated carbon (48.2 
mg), ethanol (2 mL) and tetrahydrofuran (9 mL) was stirred at ambient temperature under 

5 hydrogen (balloon) for 45 minutes. The mixture was filtered through Celite and the filtrate 
was concentrated to give the title compound (404 mg, quantitative) as a colorless gum. 'H- 
NMR (300 MHz, CDC1 3 ) 8 8.45 (dd, 1H, J - 7.8, 1.4 Hz), 8.13 (dd, 1H, J - 7.8, 1.4 Hz), 
7.88 (td, 1H ; J = 7.7, MHz), 7.75 (td, IH,J = 7.7, MHz), 6.60 - 6.66 (m, 3H), 3.77 - 3.98 
(m, 4H), 2.25 (s, 3H), 1.95 (t, 1H, J = 6 Hz). Mass spectrum (MALDI-TOF, oc-cyano-4- 
10 hydroxycinnamic acid matrix) calcd. for C^H^Sj: 409.0 (M+Na). Found: 408.7. 

c) 2-[5-MethyI-3-(2-(methylsulfonyl)phenyIsulfonyloxy)phenoxy]ethoxyguanidine: 
The title compound was prepared from 2-[5-methyl-3-(2-(methylsulfonyl) 
phenylsulfonyloxy)phenoxy]ethanol (as prepared in the preceding step) in a manner 
analogous to steps c, d, and e of Example 10. Mass spectrum (MALDI-TOF, ct-cyano-4- 

15 hydroxycinnamic acid matrix) calcd. for C 17 H 2l N 3 0 7 S 2 : 444.1 (M + H), 466.1 (M + Na). 
Found: 444.5,466.3. 

Example 22 

2~Hydroxy-3-[5-methyl-3-(2-methylsulfonyt) phenylsulfonyloxyphenoxy] 

propoxyguanidine 

a) 2-BenzyIoxy-3[5-methyl-3-(2-methylsulfonyl)phenylsuIfonyIoxyphenoxy] pro pa no 1: 
A solution of 5-memyl-3-[2-(methylsulfonyl)phenylsuflonyloxy]phenol (2.00 g, 5.85 mmol), 
as prepared in step a of Example 8, 2-benzyloxy-l,3-propanediol (2.0 g, 1 1.0 mmol), and 
tri-AM)utyIphosphine (2.38 g, 9.44 mmol) in tetrahydrofuran (100 mL) at 0°C was treated 
with dropwise addition of l,r-(azodicarbonyI)dipiperidine (2.38 g, 9.44 mmol) in 
tetrahydrofuran (20 mL). The reaction mixture was stirred to ambient temperature 
overnight The reaction mixture was diluted with diethyl ether and filtered. The filtrate was 
concentrated and purified by flash chromatography using elutions of 5 - 10% diethyl 
ether/methylene chloride to give 1.1 1 g (38%) of the title compound as colorless oil. 'H- 
NMR (300 MHz, CDC1 3 ) 8 8.45 (dd, 1H, J = 7, 1 Hz), 8.12 (d, 1H, J = 7, 1 Hz), 7.85 (td, 
IH, J = 7, 1 Hz), 7.72 (td, 1H, J = 7, 1 Hz), 7.28 - 7.39 (m, 5H), 6.60 - 6.63 (m, 3H), 4.74 
(d, 1H, J = 12 Hz), 4.64 (d, 1H, J = 12 Hz), 3.99 (m, 2H), 3.67 - 3.86 (m, 3H), 3.45 (s, 3H), 
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2.24 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. 
for 0^0^529.1 (M + Na). Found: 529.1. 

b) 2-Hydroxy-3-[5-methyI-3-(2-methylsulfonyl)phenyIsutfonyIoxyphenoxy]propanoI: 
A mixture of 2-ben2yloxy-3-[5-methyl-3-(2-methylsulfonyl)phenylsulfonyloxy 

5 phenoxy]propanol (627 mg, 1 .24 mmol), as prepared in the preceding step, 1 0% palladium 
on activated carbon (97.9 mg) and deoxygenated ethanol (20 mL) was stirred at ambient 
temperature under hydrogen (balloon) for two hours. The mixture was filtered through 
Celite 545 and the filtrate was evaporated. The product was purified by flash column 
chromatography through 50 g of silica gel using 10% hexane in ethyl acetate to give the title 
10 compound (342 mg, 66%) as a colorless resin. 'H-NMR (300 MHz, CDC1 3 ) 8 8,45 (dd, 1 H, 
J = 7.8, 1.4 Hz), 8.13 (dd, 1H, J = 7.8, 1.4 Hz), 7.88 (td, 1H, J « 7.7, 1.4 Hz), 7.75 (td, 1H, 
J = 7.7, 1.4 Hz), 7.26 (br s, 2H), 6.65 (br s, 1H), 4.03 (complex m, 1H), 3.89 - 3.97 (m, 2H), 
3.80 (dd, 1H, J = 1 1.4, 3.9 Hz), 3.70 (dd, IH, J = 1 1.4, 5.5 Hz), 3.45 (s, 3H), 2.25 (s, 3H). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 

15 C 17 H 20 O 8 S: 439.0 (M + Na). Found: 438.8. 

c) AL[2-Hydroxy-3-[5-methyl-3-(2-methylsuIfonyi)phenylsulfonyloxyphenoxy| 
propoxy]phtha!imide: A solution of 2-hydroxy-3-[5-memyl-3-(2-methyIsulfonyl) 
phenylsulfonyloxyphenoxy]propanol (461 mg, 1.11 mmol. as prepared in the preceding 
step), //-hydroxyphthalimide (186 mg, 1.14 mmol), 1 , l'-(azodicarbonyl)dipiperidine (425 

20 mg, 1 .68 mmol) and anhydrous tetrahydrofuran (14.7 mL) was cooled to 0°C and neat tri- 
W-butylphosphine (419 uL, 1 .68 mmol) was added dropwise over 3 minutes. The reaction 
was stirred at 0°C for 5 minutes and then at ambient temperature for 3 days. The product 
was purified by flash column chromatography through 75 g of silica gel using 60:40 ethyl 
acetate/hexane to give the title compound (209 mg, 33%) as a white foam. Mass spectrum 

25 (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^HrjNOtoS: 584. 1 (M 

+ Na), 600.0 (M + K). Found: 583.9,599.8. 

d ) 2-Hydroxy-3-[5-methyI-3-(2-methylsulfonyI)phenylsulfonyloxyphenoxy] 
propoxyguanidine: The title compound was prepared from ^v*-[2-hydroxy-3-[5-methyl-3- 
(2-methylsulfonyl)phenylsulfonyloxyphenoxy]propoxy]phthalimide (as prepared in the 

30 preceding step) in a manner analogous to steps d and e of Example 68. Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 18 H 2 3N 3 O g S 2 : 474.1 
(M + H), 496.1 (M + Na). Found: 473.9,496.1. 
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Example 23 

3.[3.(2J-Bis(methyUidfonyl)phenylsulfonyloxy)-5-melhylphenoxyj 
propoxyguanidine hydrochloride 

a) 2,4-Bis(methylsulfonyI)benzenesulfonyI chloride: The title compound was prepared 
5 in 24% yield from 2 1 4-bis(methylsulfonyl)aniline in a manner analogous to step a of 

Example 26. 'H-NMR (300 MHz, CDCl 3 ) 5 8.91 (d, lH, J = 1,9 Hz), 8.60 (d, IH, J = 8.2 
Hz), 8.47 (da\ 1H, J = 8.2, 1.9 Hz), 3.46 (s, 3H), 3.21 (s, 3H). 

b ) 3-[3-(2,4-Bis(methylsuIfonyl)phenyIsulfonyloxy)-5-methylphenoxy] 
propoxyguanidine hydrochloride: The title compound was prepared from 2,4-bis 

10 (methylsulfonyl)benzenesulfonyl chloride (as prepared in the preceding step) in a manner 
analogous to step b of Example 26 and then step g of Example 29. Mass spectrum (MALDI- 
TOF. a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^HjsNjO^j: 536.1 (M + H), 
558.1 (M + Na). Found: 536.2,558.2. 

Example 24 

15 3-[5-Methyl-3-(3-methylsulfonyl)phenybulfonyloxyphenoxy] 

propoxyguanidine hydrochloride 

a) 3-Methylsulfonyibenzenesulfonyl chloride: The tide compound was prepared in 64% 
yield from 3-methylsulfonylaniline hydrochloride in a manner analogous to step a of 
Example 26. 'H-NMR (300 MHz, CDC1 3 ) 5 8.62 (t, 1H, J = 2 Hz), 8.35 (m, 1H), 8.32 (m, 

20 1H), 7.90 (t, 1H, J = 8 Hz), 3.16 (s, 3H). 

b) 3-[5-Methyl-3-(3-methylsulfonyl)phenylsulfonyIoxyphenoxy] propoxyguanidine 
hydrochloride: The title compound was prepared from 3-methylsulfonylbenzenesulfonyl 
chloride (as prepared in the preceding step) in a manner analogous to step b of Example 26 
and then step g of Example 29. Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic 

25 acid matrix) calcd. for C lg H 23 N 3 0 7 S 2 : 458.1 (M + H). Found: 458.7. 
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Example 25 

3-[3-((2^hhro^-methylsulfonyl)phenykulfonyloxy)~5-^ 
propoxyguanidine hydrochloride 

a) 2-Chloro-4-methylsuIfonyIbenzenesuIfonyl chloride: The title compound was 
5 prepared in 5 1 % yield from 2-chloro-4-methy Isulfonylaniline in a manner analogous to step 

a of Example 26. 'H-NMR (300 MHz, CDC1 3 ) 5 8.37 (d, 1H, J = 8.4 Hz), 8.22 (d, 1H, J = 
1.8 Hz), 8.06 (dd, IH, J = 8.4, 1.8 Hz), 3.15 (s, 3H). 

b) 3-[3-((2-Chloro-4-methylsulfonyl)phenylsulfonyloxy)-5-methyIphenoiy| 
propoxyguanidine hydrochloride: The title compound was prepared from 2-chloro-4- 

10 methylsulfonylbenzenesulfonyl chloride (as prepared in the preceding step) in a manner 
analogous to step b of Example 26 and then step g of Example 29. Mass spectrum (MALDI- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd for C 18 H 22 C1N 3 0 7 S 2 : 492, 1 (M + H). 
Found: 492.2. 

Example 26 

15 (3-(6-(2,3-Dihydro-lJ^ioxobenzo[b]thiophene)phenylsulfonyloxy)-5- 

methylphenoxy)propoxy]guanidine trifluoroacetate 

a) l,l-Dioxobenzo[b]thiophene-6-sulfonyI chloride: A mixture of 6-amino-l,l- 

dioxobenzo[b]thiophene (253 mg, 1 .39 mmol) and 30% aqueous HC1 (1.53 mL) was cooled 

to 0°C in an open flask, and then 40% aqueous sodium nitrite (754 \iL) was added dropwise 

20 over 2.25 minutes. The mixture was stirred at 0 °C for 1 5 minutes, and then 30% aqueous 
HC1 (768 uL) and solid CuS0 4 (20.4 mg, 0.128 mmol) were added. To this mixture was 
added 40% aqueous NaHS0 3 (2.39 mL) dropwise over 6 minutes, and the reaction was 
stirrred at 0°C for 2.5 hours. The reaction was diluted with water (50 mL) and extracted 
with dichloromethane (2 x 50 mL). The combined organic layers were washed with brine 

25 (75 mL), dried over Na^SO^ filtered and evaporated. The product was purified by flash 

column chromatography through 20 g of silica gel using CH 2 C1 2 to give the title compound 
(171 mg, 46%) as a pale yellow solid. 1 H-NMR (300 MHz, CDC1 3 ) 5 8.35 (m, 1H), 8.26 
(dd, 1H, J = 8.0, 1.8 Hz), 7.65 (d, IH, J = 8.0 Hz), 7.34 (dd, 1H, J = 7.0, 1.0 Hz), 7.02 (d, 
IH, J = 7.0 Hz). 
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b ) ^^Bis-/ert-butyloxycarbonyl-[(3-(6-(l J I-<ii<>xobenzo[b]thiopheae)- 
phcnylsuIfonyloxy)-5-methyIphenoxy)propoxylguanidine: A solution of (N,N'-bis-tert- 
butyloxycarbonyl)-[3-((3-hya^oxy-5-methyl)phenoxy)propoxy]guaiiid (60.0 mg, 0.137 
mmol, as prepared in step f of Example 20),CH 2 C1 2 (660 pL), A^/Z-diisopropylethylamine 

5 (36 pL, 0.207 mmol), and 1 f 1 -dioxobenzo[b]thiophene-6-sulfonyl chloride (36.1 mg, 0. 136 

mmol, as prepared in the preceding step) was stirred overnight at ambient temperature. The 
reaction mixture was concentrated in vacuo, and the residual gold oil was partitioned 
between dilute aqueous HC1 (10 mL, pH 2) and diethyl ether (10 mL). The organic layer 
was washed with brine (10 mL), dried over Na 2 SO<, filtered and evaporated. The product 

10 was purified by column chromatography through 4.6 g of silica gel using 60:40 diethyl 
ether/hexane to give the title compound (78.7 mg, 86%) as a white semisolid. l H-NMR (300 
MHz. CDCI3) 6 8.13 (s, 1H), 8.05 (d<L 1H, J = 7.9, 1.6 Hz), 7.57 (d, IH, J = 7.9 Hz), 7.34 
(dd s IH, J = 7.0, 0.7 Hz), 6.95 (d, 1H, J = 7.0 Hz), 6.64 (s, 1H), 6.46 (s, IH), 6.30 (t, 1H, J 
= 2.2 Hz), 4.18 (t, 2H, J = 6.2 Hz), 3.96 (t, 2H, J = 6.2 Hz), 2.27 (s, 3H), 2.1 1 (pentet, 2H, 

15 J = 6.2 Hz), 1.50 (s, 9H), 1.49 (s, 9H). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C^^O, ,S 2 : 468.1 (M-2 f-BOC+3H). Found: 
468.2. 

c) ^//'-Bis-tert-butyloxycarbonyl-KS^e^^-dihydro-l^-dioxobenzolblthiophene)- 
phenylsulfonyloxy)-5-methyIphenoxy)propoxy]guanidine: A mixture of N,N'-bis-tert- 

20 butyloxycarbonyl-[(3-(6-(l,l-dioxobenzo[b]thiophene)-phenylsulfonyloxy)-5- 
methylphenoxy)propoxy]guanidine (8.0 mg, 0.012 mmol, as prepared in the preceding step), 
deoxygenated ethanol (600 uL), and 1 0% palladium on activated carbon (1 .6 mg) was stirred 
at room temperature under hydrogen (balloon) for 1.5 hours. The mixture was filtered 
through Celite 545, and the filtrate was concentrated to give the tide compound (6.9 mg, 

25 86%) as a colorless oil. 'H-NMR (300 MHz, CDC1 3 ) 5 9.09 (s, 1H), 8.21 (d, 1H, J = 1.8 

Hz), 8.04 (dd, 1H, J « 8.1, 1.8 Hz), 7.71 (s, IH), 7.58 (d, 1H, J = 8.0 Hz), 6.63 (br s, IH), 
6.46 (br s, 1H), 6.30 (t, IH, J - 2.2 Hz), 4.18 (t, 2H, J = 6.2 Hz), 3.96 (t, 2H, J = 6.2 Hz), 
3.48 - 3.69 (m, 4H), 2.27 (s, 3H), 2.1 1 (pentet, 2H, J = 6.2 Hz), 1.50 (s, 9H), 1.49 (s, 9H). 
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d) (3-(6-(2^-Dihydro-l,l-dioxobciizo[b]thiophene)phcnylsuIfonyIoxy)-5- 
methylphenoxy)propoxy]guanidinetrifluoroacetate: A solution of N,N'-bis-tert- 
butyloxycarbony!-[(3<6^2,3<lihydro- 1 ,1 -dioxobenzo[b]thiophene)phenyIsulfonyloxy)-5- 
methylphenoxy)propoxy]guanidine (6.8 mg, 0.010 mmol, as prepared in the preceding step), 
dichloromethane (150 uL), water (10 uL), and trifluoroacetic acid (150 uL) was stirred at 
ambient termperature for 1 .5 hours. The solution was concentrated in vacuo to give the tide 
compound (8.0 mg, quantitative yield) as a light gold oil. 'H-NMR (300 MHz, CDC1 3 ) 8 
8.16 (dd, 1H, J = 8.1, 1.5 Hz), 8.08 (brs, 1H), 7.65 (d, 1H, J - 8.1 Hz), 6.65 (brs, IH), 6.60 
(br s, 1H), 6.24 (br s, 1H), 4.11 (t, 2H, J = 5.5 Hz), 4.04 (t, 2H, J = 5.5 Hz), 3.50 - 3.66 (m, 
4H), 2.30 (s, 3H), 2.09 (pentet, 2H, J = 5.5 Hz). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C^H^NjO^: 470.1 (M + H), 492.1 (M + Na). 
Found: 470.1,492.2. 

Example 27 

{3-[5-Methyl-3-(2-(4^arboxyl)piperidinyUulfonylphenyhu^ 

propoxyfguanidine 

To a solution of {3-[5-methyl-3-(2-(4-ethyloxycarbonyl) 
piperidinylsulfonylphenylsulfonyloxy)phenoxy]propoxyjguanidine hydrochloride (90 mg, 
0.15 mmol), as prepared in step h of Example 20, in methanol (4.0 mL) was added 2N 
NaOH (0.2 mL, 0.4 mmol). The mixture was stirred at ambient temperature for 2 h. The 
mixture was diluted with water (20 mL), acidified to pH 7 with 2N HCL and extracted with 
ethyl acetate (3 x 20 mL). The ethyl acetate solution was washed with brine (20 mL) and 
dried over NajSO*. After the solvent was evaporated, the residue was purified on a Waters 
Sep-Pak (10 g silica, 15% methanol in dichloromethane) to give the title compound as a 
white solid (50 mg, 58%). 'H-NMR (300 MHz, DMSO-cU 6 8.15 (m, 2H), 8.01 (t, J - 7.8 
Hz, IH), 7.88 (t, J = 7.7 Hz, IH), 6.72 (s, 1H), 6.53 (s, 1H), 6.40 (s, 1H), 5.33 (br s, 4H), 
3.93 (t, J = 6.4 Hz, 2H), 3.72 (t, J = 6.2 Hz, 2H), 3.65 (m, 2H), 2.93 (t, J = 10.0 Hz, 2H), 
2.34 (m, IH), 2.22 (s, 3H), 1.90 (t, J = 6.2 Hz, 2H), 1.86 (m, 2H), 1.53 (m, 2H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^O^: 
. 571.2 (M + H), 593.1 (M + Na). Found: 571.2, 593.1. 
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Example 28 

3-[5-Methyl~3^3-methylquinolinyl-8~sulfonyloxy)phenoxyJ 
propoxyguanidine diacetate 

a) 3-Methyl-8-quinolinesulfonyl chloride: The title compound was prepared according 

5 to the procedure of U.S. Patent No. 5,332,822. To 9 mL (135 mmol) of chiorosulfonic acid 

at 0°C was added slowly 3-methylquinoline (5.2 g, 36 mmol). The bath was removed and 

stirring was continued at 100°C overnight. The reaction mixture was cooled to ambient 

temperature and then treated with 3.3 mL (45 mmol) of thionyl chloride. The reaction 

mixture was heated at 70 °C for 1 h. cooled to 0°C and carefully quenched with ice (very 

10 vigorous reaction). The reaction mixture was diluted with 100 mL of water and extracted 
into dichloromethane (100 mL). The organic phase was washed with water, dried (MgS0 4 ) 
and concentrated. The residue was triturated with dichloromethane/diethyl ether to provide 
1.58 g (18%) of the tide compound as a tan solid. 'H-NMR (300 MHz, DMSO-d 6 ) 5 9.17 - 
9.29 (m, 2H), 8.32 - 8.38 (m, 2H), 7.96 (dd, 1H, J = 7 Hz), and 2.51 (t, 3H, J = 2 Hz). 

15 b) 5-Methyl-3-(3-methylquinolinyl-8-sulfonyloxy)phenol: A mixture of orcinol 

monohydrate (2.8 g, 19.7 mmol) and 3-methyl-8-quinolinesulfonyl chloride (3.68 g, 15.2 
mmol), as prepared by the preceding procedure, in diethyl ether (70 mL), tetrahydrofuran 
(20 mL), and saturated sodium bicarbonate (100 mL) was vigorously stirred at ambient 
temperature for 12 h. The reaction mixture was extracted into 15% tetrahydrofuran / 85% 

20 dichloromethane, dried (MgS0 4 ), and purified by flash chromatography using elutions of 
dichloromethane / diethyl ether (95 : 5 to 92 : 8) to give 1.57 g (31% yield) of the title 
compound as a colorless solid. 'H-NMR (300 MHz, DMSO-d,) h 9.62 (s, IH), 9.09 (d, 1H, 
J = 1.2 Hz), 8.38 - 8.34 (m, 2H), 8.27 (dd, 1H, J= 7, 1 Hz), 7.72 (t, 1H, J = 8 Hz), 6.43 (m, 
1H), 6.29 (m, 1H), 6.09 (t, 1H, J = 2 Hz), 2.58 (s, 3H), 2.09 (s, 3H). Mass spectrum 

25 (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 17 H 15 N0 4 S: 330. 1 (M 

+ H), 352.1 (M + Na). Found329.8, 351.9. 

c) 3-[5-Methyl-3-(3-methylquinolinyI-8-sulfonyIoxy)phenoxylpropanol: A mixture of 
5-methyl-3-(methyIquinolinyl-8-sulfonyloxy)phenol (1.73 g, 5.26 mmol), as prepared in the 
preceding step, 3.2 mL (6.4 mmol) of 2 N NaOH, and 540 \iL (5.79 mmol) of 3- 
30 bromopropanol in 20 mL of tetrahydrofuran was stirred at 50 °C overnight. The reaction 

mixture was diluted with water (70 mL), extracted into a 1 : 1 mixture of ethyl acetate / 
diethyl ether, dried (MgS0 4 ), and concentrated. The residue was crystallized from methanol 
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/ diethyl ether / hexane to give 1 .50 g (74%) of the title compound as a colorless powder. 
'H-NMR (300 MHz, DMSO-a^) 6 9.09 (d, IH. J = 2 Hz), 8.26 - 8.39 (m, 3H), 7.72 (t, 1H, 
J = 7 Hz), 6.63 (s, IH), 6.40 (s, IH), 6.22 (s, IH), 4.51 (t, IH, J = 5 Hz), 3.78 (t, 2H, J = 7 
Hz), 3.43 (q, 2H, J -6 Hz), 2.58 (s, 3H), 2.14 (s, 3H), 3.80 (pentet, 2H, J = 7 Hz). Mass 
5 spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^Hj^OjS: 
388.1 (M + H), 410.1 (M + Na). Found: 388.0,409.9. 

d) A^[3-15-MethyI-3-(3-methylquinolinyl-8-sulfonyIoxy)phenoxyIpropoxy| 
phthalimide: Diethyl azodicarboxylate (830 uL, 5.3 mmoi) was added slowly to 3-[5- 
methyl-3-(3-methylquinolinyl-8-sulfonyloxy)phenoxy]propanol (1.5 g, 3.88 mmol), as 

10 prepared in the preceding step, tf-hydroxyphthalimide (710 mg, 4.36 mmol), and 
triphenylphosphine (1.3 g, 4.96 mmol) in anhydrous tetrahydrofuran (70 mL) at 0°C under 
a nitrogen atmosphere. The solution was stirred at ambient temperature for 90 min. The 
reaction mixture was diluted with diethyl ether (200 mL), washed with water (2 x 1 50 mL), 
dried (MgS0 4 ), and concentrated. The residue was dissolved in dichloromethane and passed 

15 through a thick pad of silica gel (100:0 to 95 :5 dichloromethane / diethyl ether) to give the 
title compound (2.0 g, 82%) as a colorless solid. 'H-NMR/QOO MHz, DMSO-d«) 6 9.11 
(s, 1H), 8.28 - 8.38 (m, 3H), 7.72 (t, IH, J = 8 Hz), 6.67 (s, 1H), 6.43 (s, 1H), 6.29 (s, IH), 
4.21 (t, 2H, J = 7 Hz), 3.96 (t, 2H, J = 7 Hz), 2.50 (s, 3H), 2. 1 5 (s, 3H), 1 .99 (pentet, 2H, J = 
6 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 

20 C 28 H 2 ,N 2 0 7 S: 533.1 (M + H), 555.1 (M + Na). Found: 532.9, 554.9. 

e) 3-[5-Methyl-3Kquinoliny l ^- sutfon y !o ^)P henox ylP ro P ox y amine: Sodium 
borohydride (388 mg, 10.3 mmol) was added to //-[3-[5-methyl-3-(3-methylquinoUnyl-8- 
sulfonyloxy)phenoxy]propoxy]phthalimide (2.0 g, 3. 1 7 mmol), as prepared in the preceding 
step, in ethanol (30 mL), tetrahydrofuran (30 mL) and water (10 mL). Hydrogen gas was 

25 evolved for 40 min. The mixture was stirred overnight at ambient temperature. Aqueous 
HC1 (10 mL, 2N) was added dropwise (hydrogen was evolved), and the solution was heated 
at 50 °C for 40 min. The reaction mixture was concentrated to ca. V 3 volume. The reaction 
mixture was adjusted to pH 10 with 2N NaOH, diluted with water and extracted into 
dichloromethane. The organic extracts were washed with water, dried (K.,C0 3 ), and purified 

30 by flash chromatography (85 : 1 5 to 67 : 33 diethyl ether / dichloromethane) to give 1.14 g 
of the title compound as an oil. 'H-NMR (300 MHz, CDCI 3 ) 6 9.1 1 (d, IH, J = 2 Hz), 8.33 
(dd, IH, J = 7, 2 Hz), 8.04 - 8.07 (m, 2H), 7.56 (t, 2H, J = 8 Hz), 6.53 (s, IH), 6.46 (s, IH), 
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6.41 (s, 1H), 3.84 (t, 2H, i~6 Hz), 375 (t, 2H, } -6 Hz), 2.61 (s, 3H, 2.17 (s, 3H), 1.95 
(pentet, 2H, J -6 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid 
matrix) caicd. for C 20 H 22 N 2 O 5 S: 403.1 (M + H), 425.1 (M + Na). Found: 403.2,425.1. 
f) 3-[5-Methyl-3-(quinolinyl-8-sulfonyloxy)phenoxyjpropoxyguanidine diacetate: A 
solution of 3-[5-meuiylO<3-memylquinolinyl-8-sulfonyloxy)phenoxy]propoxyamine (1.1 
g, 2.2 mmol), as prepared in the preceding step, and 1 //-pyrazole- 1 -carboxarnidine 
hydrochloride (970 mg, 6.62 mmol) in anhydrous A^//-dimethyIformamide (5.0 mL) was 
stirred at ambient temperature under nitrogen for 18 h. The solvent was removed in vacuo 
and acetonitrile was added. The reaction mixture was stirred for 1 h at ambient temperature 
and the resulting pyrazole was removed by filtration. The filtrate was concentrated and the 
residue diluted with dichloromethane The solution was treated with 2 mL of acetic acid and 
concentrated. The residue was purified by flash chromatography (93 : 6.3 : 0.7 to 89 : 9,5 
: 1 .5 to 78 : 19 : 3 dichloromethane / methanol / acetic acid) to give 860 mg (69% yield) of 
the title compound as a foam. 'H-NMR (300 MHz, DMSO-dJ 6 9.00 (d, 1H , J - 2 Hz), 
8.22 - 8.28 (m, 3H), 7.64 (m, 1H), 6.59 (s, IH), 6.32 - 6.35 (m, 2H), 3.95 (t, 2H, J = 6 Hz), 
3.87 (t, 2H, J = 6 Hz), 2.61 (s, 3H), 2.1 1 (s, 3H), 2.01 (pentet 2H, J = 6 Hz). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 21 H 24 N 4 0 3 S: 445.2 (M 
+ H), 467.1 (M + Na). Found: 445.0, 466.9. 

Example 29 

3-[5-Methyl-3-[2-(N-hydroxy)aminophenykulfonyloxy^ 

hydrochloride 

a) 2-(2-Nitrophenyfaulfonyloxy)phenoI: A mixture of orcinol monohydrate (4.32 g, 302 
mmol) and 2-nitrobenzenesulfonyl chloride (6.65 g, 30.0 mmol) in diethyl ether (100 mL) 
and saturated NaHC0 3 (100 mL) was stirred at ambient temperature for 36 h. The reaction 
mixture was diluted with water (100 mL) and extracted into 10% tetrahydrofuran / ethyl 
acetate, dried (MgS0 4 ), and concentrated. The residue was diluted with diethyl ether (150 
mL) and the resulting disulfonated product (1.6 g) removed by filtration. The filtrate was 
concentrated and purified by flash chromatography (3 : 97 to 10 : 90 diethyl ether / 
dichloromethane) to give 5.67 g (61%) of the title compound as an oil. 'H-NMR (300 MHz, 
CDCI 3 ) 6 7.99 (dd, 1H, J = 7, 2 Hz), 7.79 - 7.86 (m, 2H), 7.65 - 7.73 (m, 1H), 6.60 -6.61 (m, 
1H), 6.58 - 6.59 (m, IH), 6.50 - 6.51 (m, 1H), 5.32 (s, 1H), 2.25 (s, 3H). 
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b) 3-[3-(2-NitrophenylsuIfonyloxy)-5-mcthyIphenoxyJpropaiiol: A mixture of 2-{2- 
nitrophenylsulfonyloxy)phenoI (2.0 g, 6,47 mmol), as prepared in the preceding step, 3- 
bromopropanol (700 uL, 7.5 mmol) and 2N NaOH (4 mL, 8 mmol) in tetrahydrofuran (20 
mL) was heated at 60° C for 6 h. The reaction mixture was acidified with 2N HC1, extracted 
5 into dichloromethane, dried (MgSO<), concentrated, and purified by flash chromatography 

using elutions of 5 - 20% diethyl ether / dichloromethane to give 1 .77 g (74%) of the title 
compound. 'H-NMR (300 MHz, CDC1 3 ) 6 7.99 (d, 1H, J « 7 Hz), 7.80 - 7.86 (m, 2H), 7.69 
- 7.74 (m, 1H), 6.65 (s, 1H), 6.61 (s, 1H), 6.57 (t, 1H, J-2 Hz).4.03 (t, 2H, J -6 Hz), 3.82 
(t, 2H, J = 6 Hz), 2.27 (s, 3H), 2.00 (pentet 2H, J~6 Hz). 

10 c) 7V-[3-[3-(2-NitrophenyIsulfonyloxy)-5-methyIphenoxy]propoxy]phthaHmide: Diethyl 
azodicarboxylate (910 uL, 5.78 mmol) was slowly added to a solution of 3-[3-(2- 
rutrophenyIsuIfonyloxy)-5-methylphenoxy]propanol (1 .77 g, 4.82 mmol), as prepared in the 
preceding step, triphenylphosphine (1.52 g, 5.80 mmol), and A'-hydroxyphthalimide (864 
mg, 530 mmol) in tetrahydrofuran (10 mL) at 0 °C. The reaction mixture was stirred at 

15 room temperature overnight. The reaction mixture was concentrated and the product 

purified by flash chromatography (dichloromethane) to give 2.33 g (95%) of the title 
compound as an oil. 'H-NMR (300 MHz, CDCl 3 ) 8 7.98 (dd, 1H, J = 7, 1 Hz), 7.67 - 7.88 
(m, 7H), 6.67 (s, 1H), 6.64 (m, 1H), 6.55 (t, 1H, J = 2 Hz), 4.36 (t, 2H, J = 6 Hz), 4.12 (t, 
2H. J = 6 Hz), 2.28 (s, 3H), 2.18 (pentet, 2H, J = 6 Hz). Mass spectrum (MALDI-TOF, a- 

20 cyano-4-hydroxycinnamic acid) calcd. for C 24 H2oN 2 0 9 S: 535.1 (M + Na). Found: 535.0. 

d) 3-|3-(2-NitrophenylsulfonyIoxy)-5-raethy!phenoxy|propoxyamine: A solution of N- 
[3-[3-(2-mtrophenylsulfonyloxy)-5-methylph^ (2.33 g, 4.55 

mmol), as prepared in the preceding step, in tetrahydrofuran (30 mL) and ethanol (30 mL) 
was treated with sodium borohydride (524 mg, 13.9 mmol). The reaction mixture was 

25 stirred at room temperature overnight, quenched carefully with 2N HC1 (14 mL) and heated 

at 50 °C for 90 min. The reaction mixture was then concentrated to V 4 volume, basified with 
2N NaOH, diluted with water, and extracted into ethyl acetate. The organic phase was dried 
(K 2 C0 3 ) and purified by flash chromatography (1 : 4 to I : 2 diethyl ether / dichloromethane 
to give 1 . 1 2 g (64%) of the title compound as a pale yellow oil. 'H-NMR (300 MHz, CDC1 3 ) 

30 5 7.98 - 8.01 (m, 1H), 7.79 - 7.87 (m, 2H), 7.66 - 7.74 (m, 1H), 6.64 (m, 1H), 6.60 (s, 1H), 

6.57 (t, 1H, J = 2 Hz), 3.96 (t, 2H, J = 6 Hz), 3.80 (t, 2H, J = 6 Hz), 2.27 (s, 3H), 2.02 



WO 98/23565 PCT/US97/21649 

- 103 - 

(pentet, 2H, J « 6 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid) 
calcd. for C t6 H„N 2 0 7 S: 405.1 (M + Na). Found: 405.2. 

e ) N,A^-{Bis-/crt-butyloxycarbonyl)-[3-[3-(2-nitrophenylsuIfonyloxy)-5- 
methylphenoxy]propoxy]guanidine: A solution of 3-[3-(2-nitrophenylsulfonyloxy)-5- 
5 methylphenoxy]propoxyamine (1.12 g, 2.93 mmol), as prepared in the previous step, in KN- 
dimethylformamide (10 mL) was treated with bis(l,3-r-butyl)-2-methyl-2-thiopseudourea 
(894 mg, 3.08 mmol). The reaction mixture was stirred at 50 °C overnight, then at 65 °C for 
24 h. Another 113 mg of bis(l,3-/-butyl)-2-methyI-2-thiopseudourea was added to the 
reaction. After stirring at 65 °C for 12 h, the reaction mixture was concentrated and the 

10 residue purified by flash chromatography using 3% diethyl ether / dichloromethane to give 
833 mg (46%) of the utle compound as oil. 'H-NMR (300 MHz, CDC1 3 ) 6 9.09 (s, 1H), 7.97 
(d, 1H), 7.80 - 7.86 (m f 2H), 7.66 - 7.74 (m, 2H), 6.64 (s, 1H), 6.61 (s, 1H), 6.52 (t, 1H, J 
= 2 Hz), 4.18 (t, 2H. J - 6 Hz), 3.97 (t. 2H, i-6 Hz) s 2.27 (s, 3H), 2.1 1 (pentet, 2H, J = 6 
Hz), 1.49 and 1.50 (two singlets. 18H). Mass spectrum (MALDI-TOF, a<yano-4- 

15 hydroxy cinnamic acid) calcd. for C 2J H 36 N 4 O n S: 447 (M -2 /-BOC + 3H). Found: 447. 

Q A^V'^is-/ert-buryloxycarbonyI)-[3-[3-(2^A r -hydroxy)aminophenyl-sulfonylox 
methylphenoxyJpropoxy]guanidine: A solution of A r ,^'-(bis-/ert-butyloxycarbonyl)-[3-[3- 
(2-nitrophenyisulfonyloxy)-5-methylphenoxy]propoxy]guanidine (833 mg, 1.3 mmol), as 
prepared in the preceding step, in tetrahydrofuran (5 mL) containing 10% palladium on 

20 carbon (160 mg) was hydrogenated at atmospheric pressure for 3 h. The reaction mixture 
was filtered through Celite 545, concentrated, and resubmitted to hydrogenation with fresh 
catalyst (123 mg) in tetrahydrofuran (5 mL). The reaction still did not consume the starting 
material. The reaction mixture was concentrated and the product was purified by flash 
chromatography (5 to 10% diethyl ether/CH 2 Cl 2 ) to give 574 mg (71% yield) of the title 

25 compound as a foam. 'H-NMR (300 MHz, CDC1 3 ) S 9.05 (s, IH), 8.37 (s, 1H), 7.69 (s, 1H), 
7.50 - 7.61 (m, 4 H), 6.89 (t, 1H, J = 7 Hz), 6.57 (s, 1H), 6.49 (s, 1H), 6.32 (s, 1H), 5.82 (s, 
1H), 4.16 (t, 2H, J = 6 Hz), 3.90 (t, 2H, J = 6 Hz), 2.23 (s, 3H), 2.06 (pentet, 2H, J = 6 Hz), 
1.50 (s,9H), 1.48 (s,9H). 
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g) 3-[5-Methyl-3-[2^A/^ydroxy)ammophenyb^ 

hydrochloride: A solution of Ar,N'^is-rer^butyIoxycaitonyl)-[3-[3K2K^-hydroxy) 
aminophenyI-suIfonyloxy)-5-methylphenoxy]propoxy]guanidine (85 mg, 0.14 mmoi) in 
dichloromethanc (1 mL) was treated with HC1 (4N in dioxane). The reaction mixture was 
5 stirred at ambient temperature for 1 h. Additional HC1 (300 uL) was added and stirring was 
continued for 1 h. Another 3 mL of 4N HC1 was added. The reaction mixture was stirred 
for 2 h. The reaction mixture was concentrated and suspended in a mixture of diethyl ether 
/ dichloromethane / hexane. The solvent was removed in vacuo and the concentration from 
diethyl ether / dichloromethane / hexane was repeated several times to give 74 mg of the title 
10 compound as an orange solid. 'H-NMR (300 MHz, CD 3 OD) 6 7.58 (td, 1 H, J = 7, 1 Hz), 
7.40 - 7.50 (m, 2H), 6.80 - 6.85 (m, IH), 6.65 (s, IH), 6.44 (s, 1H), 6.42 (s, 2H), 3.95 - 4.15 
(m, 4H), 2.19 (s, 3H), 2.05 - 2.17 (m, 2H). Mass spectrum (MALDI-TOF, ct-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 17 H 22 N 4 0 6 S: 411.1 (M + H). Found: 41 1.0. 



Example 30 

1 5 3-[5'Methyl-3-[2-aminophenylsulfonyloxy]phenoxy]propoxyguanidine hydrochloride 

AsoluuonofA r 1 A r# ^is-/fi^butyloxycarbonyl)-[3-[3^2-(A r -hydroxy)aminophenyl- 
sulfonyloxy)-5-methy!phenoxy]propoxy]guanidine (289 mg), as prepared in step f of the 
preceding Example, in tetrahydrofuran (2 mL) containing 10% palladium on carbon was 
hydrogenated at atmospheric pressure for 20 h. The reaction mixture was filtered and 

20 concentrated. The residue was treated with HQ (1.5 mL;4N in dioxane). After stirring for 
4 h, the reaction mixture was concentrated from dichloromethane/methanol/diethyl 
ether/hexane to give 52 mg (26% yield) of impure title compound. Mass spectrum (MALDI- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^N^S: 395,1 (M + H). 
Found: 395.2. 
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Example 31 

3-l3^(4-Biphenylmethoxy)phenylsulfonyloxy)-S-methylpheno 

a) 4-{Bromomethyl)biphenyl: A mixture of 4-phenyitoIuene (4.83 g, 28.7 mmol), N- 
bromosuccinimide (5.64 g, 31.7 mmol), benzoyl peroxide (catalytic), and anhydrous carbon 

5 tetrachloride (35 mL) was refluxed for 24 hours. The mixture was cooled to room 

temperature and filtered to give a mixture (7.32 g) of 4-(dibromomethyl)biphenyl, 4- 
(bromomethyl)biphenyl, and 4-phenyltoluene (14 : 82 : 4 molar ratio by 'H-NMR). The 
product was used without further purification in the next step. 'H-NMR of the title 
compound (300 MHz, CDC1 3 ) 5 7.56 - 7.60 (m, 4H), 7.33 - 7.48 (m, 5H), 4.55 (s, 2H). 
10 Partial 'H-NMR of 4-(dibromomethyl)biphenyl (300 MHz, CDCI 3 ) 5 6.71 (s, 1H). 

b) l-(4-Biphenylmethoxy)-2-iodobenzene: A mixture of 2-iodophenol (6.35 g, 28.8 
mmol), acetonitrile (150 mL), cesium carbonate (11.25 g, 34.5 mmol) and 4- 
(bromomethyl)biphenyl (7.26 g, mixture of 4-(dibromomethyl)biphenyl, 4- 
(bromomethyi)biphenyl and 4-phenyltoluene, 14 : 82 : 4 molar ratio, as prepared in the 

15 preceding step) was stirred at ambient temperature for 1 hour and then concentrated in 

vacuo. The residual solid was partitioned between water (200 mL) and ethyl acetate (250 
mL). The organic layer was washed with aqueous NaOH (0. IN, 2 x 200 mL) and brine (200 
mL), dried over MgS0 4 , filtered and evaporated. The product was purified by flash column 
chromatography through 200 g of silica gel using 0% to 10% dichloromethane in hexane to 

20 give the title compound (8.38 g, 76% from 4-phenyltoluene) as a white solid. 'H-NMR (300 
MHz, CDC1 3 ) 6 7.81 (dd, 1HJ = 7.8, 1.5 Hz), 7.56 - 7.64 (m, 6H), 7.26 - 7.47 (m, 4H), 6.89 
(dd, 1H, J = 8.2, 1.2 Hz), 6.74 (td, 1H, J - 7.6, 1.2 Hz), 5.20 (s, 2H). 

c) 2-(4-Biphenylmethoxy)benzenesuIfonyl chloride: A solution l-(4-biphenyImethoxy)- 
2-iodobenzene (6.04 g, 1 5.6 mmoL as prepared in the preceding step) in 40 mL of anhydrous 

25 THF was added over 45 minutes to a cooled (-78 °C) solution of //-butyllithium (0.89M in 
hexanes, 14.0 mL, 12.5 mmol) in 75 mL of anhydrous THF. Additional tf-butyllithium (13 
mL, 1 1 .6 mmol) was added to drive the reaction to completion. The reaction was stirred at 
-78°C for 3 hours, and then a cooled (0°C) solution of S0 2 (18 g t 280 mmol) in 55 mL 
anhydrous tetrahydrofuran was added over 15 minutes. The solution was allowed to warm 

30 from -78°C to 0°C and then stirred at 0°C for 30 minutes. Sulfuryl chloride (1.0M in 
dichloromethane, 72 mL, 72 mmol) was added to the cooled (0°C) reaction mixture over 
45 minutes. The solution was stirred at 0°C for 45 minutes and then at ambient temperature 
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overnight. The reaction was again cooled to 0°C and sulfuryl chloride (1.0M in 
dichloromethane, 47 mL, 47 mmol) was added over 30 minutes. The solution was stirred 
at 0°C for 30 minutes and then at ambient temperature for 1 hour. THF was removed by 
rotary evaporation, and the residual solution was poured into 1 liter of water and 600 mL of 

5 diethyl ether and separated. The organic layer was washed with water (2 x 1 L) and brine 
(600 mL), dried over MgS0 4 , filtered, and evaporated. The product was chromatographed 
through 800 g of silica gel using 20% to 35% CH 2 C1 2 in hexane. The resulting solid was 
triturated with hexane and filtered to give the title compound (2.23 g, 40%) as a fluffy white 
solid. 'H-NMR (300 MHz, CDC1 3 ) 6 8.16 (dd, IH, J = 8.0, 1 .7 Hz), 7.74 - 7.84 (m, 7H), 

10 7.48 - 7.63 (m, 3H), 7.33 (d, 1 H, J = 8.5 Hz), 7.27 (t, 1 H, J = 7.7 Hz), 5.56 (s, 2H). 

d) [3-(2-(4-Biphenylmethoxy)phenylsulfonyloxy)-5-methylphenyIIacetate: 2-(4- 
Biphenylmethoxy) enzenesulfonyl chloride (399 mg, 1.11 mmol, as prepared in the 
preceding step) was added to a solution of orcinol monoacetate (185 mg, 1.11 mmol), N.N- 
diisopropylethylamine (272 uL, 1.56 mmol) and dichloromethane (5.6 mL). After stirring 

15 overnight at ambient temperature, the solution was concentrated in vacuo. The residual oil 

was partitioned between ethyl acetate (45 mL) and dilute aqueous HCI (0.02N, 45 mL). The 
organic layer was washed with brine (45 mL), dried over Na 3 S0 4 , filtered and evaporated 
to give the title compound (534 mg, 98%) as a white solid. 'H-NMR (300 MHz, CDC1 3 ) S 
7.89 (dd, IH, J = 7.9, 1 .7 Hz), 7.57 - 7.64 (m, 7H), 7.32 - 7.47 (m, 3H), 7.1 5 (d J H, J - 8.4 

20 Hz), 7.05 (t, 1H, J = 7.7 Hz), 6.79 (m, IH), 6.75 (br s, 1H), 6.66 (m, 1H), 5.33 (s, 2H), 2.20 
(s, 3H), 2.15 (s, 3H). Mass spectrum (MALDI-TOF, gentisic acid matrix) calcd. for 
C 2S H 24 0 6 S: 511.1 (M + Na). Found: 511.0. 

e) 3-(2-(4-Biphenyimethoxy)phenylsulfonyloxy)-5-methylphenoI: A mixture of [3-(2-(4- 
biphenylmethoxy)phenylsulfonyloxy)-5-methylphenyl]acetate (503 mg, 1.03 mmol, as 

25 prepared in the preceding step), methanol (10 mL), teti^ydrofuran (5 mL) and aqueous 

NaOH (2N, 0.52 mL) was stirred at ambient temperature for 20 minutes and then 
concentrated in vacuo. The residue was partitioned between dilute aqueous HCI and ethyl 
acetate. The organic layer was washed with brine, dried over Na 2 S0 4 , filtered and 
evaporated to give the title compound (468 mg, quantitative yield) as a colorless foam. 'H- 

30 NMR (300 MHz, CDCl 3 ) 6 7.90 (dd, 1 H, J = 7.9, 1 .7 Hz), 7.57 - 7.63 (m, 7H), 7.33 - 7.47 

(m, 3H), 7.16 (d, 1H, J = 8.2 Hz), 7.05 (t, 1H, J - 7.6 Hz), 6.49 (br s, 1H), 6.47 (br s, IH), 
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6.30 (t, 1H, J = 2.1 Hz), 5.35 (s, 2H), 2.15 (s, 3H). Mass spectrum (MALDI-TOF, gentisic 
acid matrix) calcd. for C 26 H„O s S: 469.1 (M + Na). Found: 469.2. 
f) 3-[3-(2-(4-Biphenylmethoxy)phenylsulfonyloxy)-5- 
methyIphenoxy]propoxyguanidine: The title compound was prepared from 3-(2-(4- 
5 biphenylmemoxy)phenyIsulfonyloxy)-5-methylphenol (as prepared in the preceding step) 

in a manner analogous to steps b, c. d and e of Example 10. Mass spectrum (MALDI-TOF, 
a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 30 H 31 N 3 O 6 S: 562.2 (M + H). Found: 

562.0. 

Example 32 

1 0 3~[3-(2-(3-Biph enylmethoxy)phenybulfonyloxy)~S-methylphenoxy] 

propoxyguanidine hydrochloride 

a) 3-(Bro mo methyl) biphenyl: The title compound was prepared as a mixture of 3- 
(dibromomethyl)biphenyl, 3-(bromomethyl)biphenyl and 3-phenyItoluene in a 22 : 69 : 9 
molar ratio {111% from 29.4 mmol of 3-phenyltoluene) in a manner analogous to step a of 

15 Example 3 1 . The compound was used without purification in the next step. l H-NMR of the 

title compound (300 MHz, CDC1 3 ) 5 7.33 - 7.62 (m, 9H), 4.56 (s, 2H). 

b) l-(3-BiphenyImethoxy)-2-iodobenzene: The title compound was prepared in 68% 
yield (over two steps) in a manner analogous to step b of Example 3 1 . 'H-NMR (300 MHz, 
CDC1 3 ) 5 7.81 (dd, 1H, J = 7.8, 1.6 Hz), 7.77 (br s, 1H), 7.26 - 7.65 (ra, 9H), 6.90 (dd, 1H, 

20 J = 8.2, 1.3 Hz), 6.74 (td, 1H, J = 7.6, 1.3 Hz), 5.22 (s, 2H). 

c) 2-(3-BiphenyImethoxy)benzenesulfonyl chloride: The title compound, a light yellow 
oil. was prepared in 23% yield in a manner analogous to step c of Example 3 1 . 'H-NMR 
(300 MHz, CDCl 3 ) 6 8.01 (dd, 1H, J = 8,0, 1.7 Hz), 7.8! (br s, 1H), 7.33 - 7.68 (m, 9H), 
7.17 (d, 1H, J = 8.4 Hz), 7.1 1 (t, 1H, J = 7.7 Hz), 5.42 (s, 2H). 

25 d) |3-(2-(3-BiphenyImethoxy)phenylsuIfonyloxy)-5-methyiphenyI]acetate: The title 

compound was prepared in 71% yield from 2-(3-biphenyimethoxy)benzenesulfonyl chloride 
in a manner analogous to step d of Example 3 1 . 1 H-NMR (300 MHz, CDC1 3 ) 6 7.89 (dd, 
IH, J = 7.9, 1.7 Hz), 7.81 (br s, 1H\ 7.31 - 7.63 (m, 9H), 7.14 (d, 1H, J = 8.4 Hz), 7.05 (t, 
1H, J = 7.6 Hz), 6.76 (br s, 1H), 6.72 (br s, 1H), 6.64 (t, 1H, J = 2.2 Hz), 5.35 (s, 2H), 2.18 

30 (s, 3H), 2.14 (s, 3H). Mass spectrum (MALDI-TOF, gentisic acid matrix) calcd. for 

C :8 H 2 «0 6 S: 511.1 (M + Na). Found: 510.9. 
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c) 3-{2-(3-Biphenylmethoxy)phenylsuIfonyIoxy)-5-methylphenol: The title compound 
was prepared in quantitative yield from [3-(2-(3-biphenylmethoxy)phenylsulfonyloxy)-5- 
methylphenyl]acetate in a manner analogous to step e of Example 3 1 . 'H-NMR (300 MHz, 
CDCI 3 ) 8 7.91 (dd, 1H, J = 7.9, 1.7 Hz), 7.85 (br s, 1H), 7.32 - 7.63 (m, 9H), 7.16 (d, 1H, 
5 J = 8.3 Hz), 7.05 (t, lH f J = 7.8 Hz), 6.48 (br s, 1H), 6.43 (br s, 1H), 6.25 (t, 1H, J = 2.2 Hz), 
5.36 (s, 2H), 2.1 1 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid 
matrix) calcd. for Cj^OjS: 469.1 (M + Na). Found: 469.1. 

f) 3-[3-(2-(3-BiphenyImethoxy)phenylsu!fonyloxy)-5- 
methylphcnoxyjpropoxyguanidine hydrochloride: The title compound was prepared 
10 from 3-(2-(3-biphenyimethoxy) phenyIsulfonyloxy)-5-methylphenol (as prepared in the 
preceding step) in a manner analogous to steps b, c, d and e of Example 1 0. Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 30 H3,N 3 O 6 S: 562.2 (M 
+ H), 584.2 (M + Na). Found: 561.9,584.0. 

Example 33 

15 l-[(3-Benzyloxy-5-methylphenoxy)methyll-lJ^clopropylethoxyguam 

a) l-[(3-Benzyloxy-5-methylphenoxy)methylI-l,l-cycIopropyIethanol: The title 
compound was prepared in 72% yield from 3-benzy!oxy-5-methylphenol, as prepared in step 
a of Example 20. in a manner analogous to step b of Example 11. 'H-NMR (300 MHz, 
CDC1 3 ) 5 7.34-7.44 (m, 5H), 6.43 (s, 1H), 6.37 (s, 1H), 6.36 (s, 1H), 5.02 (s, 2H), 3.89 (s, 

20 2H), 3.63 (s, 2H), 2.29 (s, 3H), 0.63 (s, 4H). 

b) Ar-{l-[(3-Benzyloxy-5-methyIphcnoxy)methyI]-14Hyclopropylethoxy}phthalimide: 
The title compound was prepared in 72% yield from l-{(3-benzyloxy-5- 
methylphenoxy)methyl]-l,l-cyclopropylethanol, as prepared in the preceding step, in a 
manner analogous to step a of Example 1 1 . 'H-NMR (300 MHz, CDCl 3 ) 8 7.8 1 (m, 2H), 

25 7.73 (m, 2H), 7.31-7.45 (m, 5H), 6.44 (s, 1H), 6.43 (s, 1H), 6.41 (s, 1H), 5.03 (s, 2H), 4.23 

(s, 2H), 4.09 (s, 2H), 2.29 (s, 3H), 0.71 (m, 4H). 
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c) l-[(3-Benzy!oiy-5-methylphe^ A solution 
of N-{ 1 -[(3-ben2yloxy-5-methylphenoxy)methyl]- 1 , 1 -cyclopropylethoxyjphthalimide (419 
mg, 0.945 mmol, as prepared in the preceding step), tetrahydrofuran (3.5 mL), ethanol (25 
mL), and 40% aqueous methylamine (0.81 mL, 9.45 mmol) was stirred at ambient 
temperature for 1 hour and then concentrated in vacuo. After stirring the residue with 15 
mL of 8:2 ethyl acetate/hexane, the mixture was filtered and the filtrate was concentrated. 
The product was purified by flash column chromatography (1:1 ethyl acetate/hexane) to give 
the title compound (271 mg, 92%) as a colorless liquid. 'H-NMR (300 MHz, CDC1 3 ) 8 7.32 
- 7.45 (m, 5H), 6.41 (br s, 1H), 6.39 (t, IH, J = 2.2 Hz), 6.37 (br s, 1H), 5.44 (br s, 1 H), 5.02 
(s, 2H), 3.84 (s, 2H), 3.69 (s, 2H), 2.29 (s, 3H), 0.64 (s, 4H). Mass spectrum (MALDI-TOF, 
a-cyano-4-hydroxycinnamic acid matrix) calcd. for C, 9 H 23 N0 3 : 3 14.2 (M + H), 336.2 (M 
+ Na). Found: 314.3,336.3. 

d) l-[(3-BenzyIoxy-5-methylphenoxy)methylI-l,l-cycIopropyIethoxyguanidine: A 

solution of l-[(3-benzyloxy-5-methylphenoxy)methyl]-l,l-cyclopropylethoxyamine (245 
mg, 0.782 mmol), as prepared in the preceding step, ltf-pyrazole-l-carboxamidine 
hydrochloride (228 mg, 1.56 mmol) and A^-dimethylformamide (5 mL) was stirred 
overnight at ambient temperature. The reaction mixture was concentrated in vacuo, and the 
residual colorless oil was dissolved in acetonitrile (5 mL). The mixture was filtered, the 
collected solid was discarded, and the filtrate was concentrated. The crude product was 
partitioned between dilute aqueous HC1 (15 mL, pH 2) and diethyl ether (10 mL). The 
aqueous layer was extracted again with diethyl ether (10 mL), and the ether layers were 
discarded. The aqueous layer was neutralized (pH 6-7) with 2N aqueous NaOH and 
extracted with ethyl acetate (2 x 25 mL). The combined ethyl acetate layers were washed 
with brine, dried over Na,S0 4 , filtered and evaporated. The product was purified by flash 
column chromatography (7% to 10% methanol in dichloromethane) to give the title 
compound (123 mg, 44%) as a white solid. 'H-NMR (300 MHz, CD 3 OD) 5 7.26 - 7.43 (m, 
5H), 6.41 (br s, 1H), 6.35 (br s, 1H), 5.01 (s, 2H), 3.89 (s, 2H), 3.77 (s, 2H), 2.25 (s, 3H), 
0.64 (s, 4H). Mass spectrurn (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) 
calcd. for C 20 H 2S N 3 O 3 : 356.2 (M + H), 378.2 (M + Na). Found: 356.1,378.1. 
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Example 34 

{3-[S-Methyl-3-bis(2-methoxyethyl)anunosulfonylphenybulfonyloxy^ 
propoxyjguanidine hydrochloride 

a ) N^V^Bis-Zert-butyloxycarbonyO-fS-JS-methyl-S-bisCZ-raethoxyethyl) 
aminosulfonylphenylsulfonyloxy)phenoxy]propoxyguanidine: The title compound was 
prepared in 29% yield from bis(2-methoxyethyl)amine in a manner analogous to step h of 
Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.05 (s, 1H), 8.28 (dd, J = 4.9, 1.3 Hz, 1H), 8.10 
(dd, J = 7.9, 1.4 Hz, 1H), 7.58-7.76 (m, 3H), 6.51-6.57 (m, 3H), 4.15 (t, J = 6.2 Hz, 2H), 
3.91 (t, J = 6.2 Hz, 2H), 3.65 (t, J = 5.6 Hz, 2H), 3.50 (t, J = 5.7 Hz, 2H), 3.24 (s, 3H), 2.22 
(s, 3H), 2.07 (pentet, 2H, J = 6 Hz), 1.47 (s, 18H). 

b) {3-{5-MethyI-3-bis(2-methoxyethyI)arainosuIfonylphenylsulfonyloxy)phenoxy] 
propoxyjguanidine hydrochloride: The title compound was prepared in 87% yield from 
MA r '-(bis-rer/-butyloxycarbonyl)-{3-[5-methyl-3-bis(2-methoxyethyl)aminosuIfonyl 
phenylsulfonyloxy)phenoxy]propoxy}guanidine, as prepared in the preceding step, in a 
manner analogous to step i of Example 20. 'H-NMR (300 MHz, CDCI 3 ) 8 8.24 (d, J = 6.6 
Hz, 1H), 8,18 (d, J - 7.6 Hz, 1H), 7.69-7,79 (m, 2H), 6.64 (br s, 1H), 6.59 (br s, 2H), 4.08 
(m, 2H), 4.00 (m, 2H), 3.65 (br s, 4H), 3.52 (br s, 4H), 3.27 (s, 6H), 2.25 (s, 3H), 2.09 (m, 
2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
CJE^NAS,: 575.2 (M + H), 597.2 (M + Na). Found: 575.1, 597.3. 

Example 35 

{3-[5-Methyl-3-(N-ethyl-3 t 4-(methylenedioxy) 
anUinosulfonylphenylsulfonyloxy)phenoxylpropoxy}guanidine hydrochloride 

a) AyV f ^is-/erf-butyloxycarbonyIH3-[5-met^^ 

aniunosulfonylphenylsulfonyloxy)phenoxy] propoxyjguanidine: The title compound was 
prepared in 35% yield from //-ethyl-3,4-(methylenedioxy)aniline in a manner analogous to 
step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 6 9.07 (s, IH), 8.09-8.14 (m, 1H), 7.83- 
7.88 (m, 1H), 7.71 (s, 1H), 7.52-7.61 (m, 2H), 6.71 (d, J = 1.8 Hz, 1H), 6.S6-6.66 (m, 5H), 
5.95 (s, 2H), 4.12 (q, J = 7.0 Hz, 4H), 3.94 (q, J = 6.9 Hz, 4H), 2.26 (s, 3H), 2.09 (pentet, 
2H, J = 6 Hz), 1,49 (s, 18H), 1.16 (t, J = 7.1 Hz, 3H). 
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b) {S-fS-Methyl-S^y^thyl-S^^methylencdio^anilmosulfonylphenykulfonyloxy) 
phenoxyjpropoiy}guanidine hydrochloride: The title compound was prepared in 61% 
yield from AW<bis-te^butyloxycarbo^ 

anilinosuifonylphenylsulfonyloxy) phenoxy]propoxy}guanidine, as prepared in the 
preceding step, in a manner analogous to step i of Example 20. 'H-NMR (300 MHz, CDClj) 
6 10.83 (s, 1H), 8.13 (m, 1H), 7.87 (m, 1H), 7.61 (m, 2H), 6.56-6.69 (m, 6H), 5.95 (s, 2H), 
3.85-4.07 (m, 6H), 2.23 (s, 3H), 2.08 (m, 2H), 1.14 (t, J = 7.1 Ha 3H). Mass spectrum 
(MALDI-TOF. a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 26 H M N<0 9 S 2 : 607.2 (M 
+ H), 629.1 (M +Na). Found: 607.0, 629.1. 

Example 36 

{3~[5-Methyl~3~(2-N-metliyt-(3,4^imetlwxyphenyl) 
ethylaminosulfonylphenylsulfonytoxy)phenoxy]propoxy}guanidine 

a) AyV-(Bis-rer^butyloxycarbonyl)-{3-[5-metn^^ 

ethylaminosulfonylphenylsulfonyloxy)phenoxy]propoxy}guanidine: The title compound 
was prepared in 46% yield from W-methylhomoveratrylamine in a manner analogous to step 
h of Example 20. 

b) {3-[5-Methyl-3-(2-A r -methyl-(3,4-dimethoxyphenyI)ethylaminosuIfonyIphenyI 
sulfonyloxy)phenoxy]propoxy}guanidine hydrochloride: The title compound was 
prepared in 63% yield from VV;//Hbis-/f^butyloxycarrx>nylH^ 
(3,4-dimemoxyphenyl)emylaminosulfonylphenyM^^ 

as prepared in the preceding step, in a manner analogous to step i of Example 20. 'H-NMR 
(300 MHz, CDC1 3 ) 5 10.85 (s, 1H), 8.11 (m, 2H), 7.75 (t, J = 7.0 Hz, 1H), 7.66 (t, J = 7.5 
Hz, 1H), 6.53-6.76 (m, 6H), 4.06 (t, J = 5.4 Hz. 2H), 3.96 (t, J = 5.5 Hz, 2H), 3.83 (s, 6H), 
3.55 (t, J = 7.5 Hz, 2H), 2.97 (s, 3H), 2.84 (t, J = 7.0 Hz, 2H), 2.23 (s, 3H), 2.06 (m, 2H). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C 28 H 36 N 4 0 9 S : : 637.2 (M + H), 659.2 (M + Na). Found: 637.3, 659.5. 
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Example 37 

f3'[S'Methy^3-((3~ethoxycarbony^I~ 
piperidinosutfonyl)phenykulfonyloxy)phenoxy]propoxy}gua 

a) A r > 7V-(Bis-^/'/-butyIoxycarbonyl)-{3-[5-metfayl-3-((3-€thoxycarbonyl-l- 
piperidinosulfony[)phenylsulfonyloxy)phenoxy]propoxy}guamdine: The title compound 
was prepared in 51% yield from ethyl nipecotate in a manner analogous to step h of 
Example 20. Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. 
for CjjHjoN.O^: 599.3 (M -2 r-BOC + 3H). Found: 599.5. 

b) {3-[5-Methyl-3-{(3-ethoxycarbonyl-l-piperidmosulfonyI)phenyIsulfonyloxy) 
phenoxy|propoxy}guanidine hydrochloride: The title compound was prepared in 63% 
yield from ^ ^ ,A ^ -(bis-re^^butyloxy(^^bonyl)-{3-[5-methyl-3-((3-ethoxycarbonyl-l- 
piperidinosulfonyl)phenylsu!fonyloxy)phenoxy] propoxyjguanidine, as prepared in the 
preceding step, in a manner analogous to step i of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 
5 10.84 (s, 1H), 8.22 (dd, J = 7.9, 1.3 Hz, 1H), 8.15 (dd, J = 7.9, 1.3 Hz, 1H), 7.80 (td, J - 
7.7, 1.3 Hz, 1H), 7.68 (td, J = 7.7, 1.3 Hz, 1H), 6.57 (m, 1H), 6.51 (m, 2H), 4.03-4.12 (m, 
4H), 3.90-3.97 (m, 3H), 3.75 (m, 1H), 2.97-3.05 (m, 1H), 2.83-2.90 (m, 1H), 2.57-2.66 (m, 
1H), 2.22 (s, 3H), 2.02-2.14 (m, 3H), 1.48-1.79 (m, 3H), 1.21 (t, J = 7.0 Hz, 3H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^O^ 
599.2 (M + H), 621.2 (M + Na). Found: 599.0, 620.9. 

Example 38 

{3-[5-Methyl-3-((3^arboxypiperidinosulfonyl)phenylsul^^ 

guanidine hydrochloride 

A solution of {3-[5-methyl-3-((3-ethoxycarbonyl-l-piperidinosulfonyl)phenyl 

sulfonyloxy)phenoxy]propoxy}guanidine hydrochloride (0.056 g, 0.09 mmol), as prepared 

in the preceding step, in methanol (3 mL) and 0.25N NaOH (1.5 mL) was stirred at ambient 

temperature for 2 h. The methanol was evaporated. The concentrate was diluted with water, 

washed with dichloromethane and adjusted to pH 7 with 10% HC1. The aqueous layer was 

extracted with ethyl acetate (4x10 mL). The ethyl acetate extracts were combined, washed 

with brine, dried (N^SO*), and evaporated to dryness to give the tide compound as a white 

solid (0.035 g, 69% yield). 'H-NMR (300 MHz, CDC1 3 / DMSO-d,) 5 8.07 (dd, J = 7.9, 1.1 

Hz, 1H), 8.00 (dd, J = 7.9, 1.3 Hz, 1H), 7.81 (td, J = 7.7, 1.4 Hz, 1H), 7.65 (td, J = 7.7, 1.2 
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Hz, 1H), 6.79 (s, IH), 6.60 (s, IH), 6.30 (t, J - 2.0 Hz, IH), 3.92-4.02 (m, 5H), 3.73-3.84 
(m, 1H), 2.94-3.04 (m, 2H), 2.40-247 (m, IH), 2.33 (s, 3H), 1.85-2.16 (m, 4H), 1.51-1.73 
(m, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd for 
CaH^OA: 571.2 (M + H), 593.1 (M + Na). Found: 571.2, 593.3. 



5 Example 39 

{3-[5-Methyl-3^(2-methoxycarbonyll-pyrrolidinosulfonyl) 
phenyls ulfonyloxy)phenoxyJpropoxy/guanidine hydrochloride 

a) AVA r -(Bis-^/t-butyloxycarbonyl)-{3-[5-methyl-3-((2-methoxycarbonyl-l- 
pyrrolidinosulfonyl)phenylsulfonylo3ty)phenoxy|propoxy}guanidine: The title 

10 compound was prepared in 35% yield from L-proline methyl ester hydrochloride in a 
manner analogous to step h of Example 20. 'H-NMR (300 MHz. CDC1 3 ) 6 9.05 (s, 1H), 8.36 
(dd, J = 7.9, 1.3 Hz, IH), 8.1 1 (dd, J = 7.9, 1.3 Hz, 1H), 7.76 (td, J = 7.6, 1.3 Hz, 1H), 7.60- 
7.68 (m, 2H), 6.51-6.56 (m, 3H), 4.79 (dd, J = 8.3, 2.8 Hz. 1H), 4.15 (t, J = 6.2 Hz, 2H), 
3.91 (td, J = 6.2, 1.3 Hz, 2H), 3.62 (s, 3H), 2.2-2.30 (m, 4H), 1.91-2.17 (m, 7H), 1.47 (s, 

15 18H), 1.24 (t, J = 7.1 Hz,2H). 

b) {3-[5-MethyI-3-((2-methoxycarbonyl-l-pyrroUdinosuIfonyl)phenylsulfonyloxy) 
phenoxy]propoxy}guanidine hydrochloride: The title compound was prepared in 45% 
yield from NjA^is-te^butyloxycarbon^ 

pyrrolidinosulfonyl)phenylsulfonyloxy) phenoxy]propoxy}guanidine, as prepared in the 
20 preceding step, in a manner analogous step i of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 
6 8.35 (dd, J = 7.9, 1.3 Hz, IH), 8.19 (dd, J - 7.9, 1.3 Hz. 1H), 7.84 (td, J = 7.7, 1.3 Hz, 1H), 
7.71 (td, J = 7.7, 1.3 Hz, IH), 6.57-6.66 (m, IH), 4.78 (dd, J = 8.3, 2.6 Hz, IH), 4.08 (t, J 
= 5.8 Hz, 2H), 3.99 (t, J = 5.8 Hz, 2H), 3.60-3.66 (m, 4H), 3.42 (m, IH), 2.25 (s, 3H), 1.91- 
2.20 (m, 4H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) 
25 calcd. for Cy^AS,: 571 .2 (M + H), 593.1 (M + Na). Found: 571 .0, 593.3. 

Example 40 

{3-[5-Methyl-3-((2-carboxy-l-pyrrolidinosulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy}guanidine hydrochloride 

A solution of {3-[5-methyl-3-{(2-carboxy- 1 -pyrTolidinosulfonyl)phenylsulfonyloxy) 

30- phenoxy]propoxy}guanidine hydrochloride (0.037 g, 0.065 mmol), as prepared in the 
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preceding step, in methanol (3 mL) and 0.25N NaOH (1.0 mL) was stirred at ambient 
temperature for 2 h. The methanol was evaporated. The concentrate was diluted with water, 
washed with dichloromethane, and adjusted to pH 7 with 10% HCl. The aqueous was 
extracted with ethyl acetate (4x10 mL). The ethyl acetate extracts were combined, washed 
with brine, dried, and evaporated to dryness to give the title compound as a white solid 
(0.015 g, 43% yield). 'H-NMR (300 MHz, CDC1 3 / DMSO-dJ 6 8.41 (d, J = 7.0 Hz, 1H), 
8.05 (dd, J = 7.8, 1.0 Hz, 1H), 7.79 (td, J = 7.7, 1.2 Hz, 1H), 7.64 (t, 1H), 6.72 (s, 1H), 6.60 
(s, 1H), 6.49 (s, 1H), 4.60 (dd, J = 7.7, 2.9 Hz, 1H), 3.88-4.03 (m, 4H), 3.54-3.67 (m, 2H), 
2.30 (s, 3H), 1 .94-2.27 (m, 6H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic 
acid matrix) calcd. for C^NAS:: 557. 1 (M + H), 579. 1 (M + Na). Found: 557.0, 579.0. 

Example 41 

f3-[$-Methyl~3-(N-methyl-N^thoxycarbonylmethy0aminosulfo 
phenoxyjpropoxyjguanidine hydrochloride 

a) A r ,A rf -(Bis-/cr/-butyloxycarbonyl)-{3-[5-methy!-3-(A r -methyi-A r - 
ethoxycarbonylmethyl)aminosulfonylphenylsulfonyloxy)phenoxy]propoxy}guanidine: 
The title compound was prepared in 67% yield from sarcosine ethyl ester hydrochloride in 
a manner analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 6 9.08 (s, 1H), 
8.37 (dd, J = 7.9, 1.3 Hz, 1H), 8.14 (dd, J = 7.9, 1.3 Hz, 1H), 7.81 (dt, J - 7.7, 1.4 Hz, 1H), 
7.64-7.73 (m t 2H), 6.51-6.59 (m, 3H), 4.09-4.20 (m, 4H), 3.94 (t, J = 6.2 Hz, 2H), 2.99 (s, 
3H) ; 2.26 (s, 3H), 2.06-2.15 (m, 2H), 1.49 (s, 18H), 1.20-1.28 (m, 5H). 

b) {3-[5-MethyI-3-(A r -methyI-A r -ethoxycarbonyImethyl) 
aminosulfonylphenylsuifonyloxy) phenoxyjpropoxyjguanidine hydrochloride: The title 
compound was prepared in 72% yield from N, A^'-(Bis-/e^butyloxycarbonyl)-{3-[5-methyl- 
3-(^methyI-tf-ethoxycarbonylmethyl)aminosulfonyIphenylsulfonyloxy) 
phenoxy]propoxy}guanidine, as prepared in the preceding step, in a manner analogous to 
step i of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 8 8.34 (dd, J = 7.9, 1.3 Hz, 1H), 8.18 (dd, 
J = 7.9, 1.3 Hz, 1H), 7.85 (td, J = 7.7, 1.3 Hz, 1H), 7.71 (td, J = 7.7, 1.3 Hz, 1H), 6.64 (s, 
1H), 6.59 (s, 1H), 6.54 (t, J = 2.0 Hz, IH), 4.27 (s, 2H), 4.06-4. 1 7 (m, 4H), 3.98 (t, J = 5.7 
Hz, 2H), 2.99 (s, 3H), 2.25 (s, 3H), 2.06-2.17 (m, 2H), 1.22 (t, J - 7.2 Hz, 3H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^O^: 
559.2 (M + H), 581.1 (M + Na). Found: 559.2, 581.2. 
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Example 42 

{3~[5-Methyl-3^-methyl-N^thoxycarbonylmethyl)aminosulfo^ 
phenoxyjpropoxy}guanidine hydrochloride 

A solution of {3-[5-methyl-3^-methyl-^thoxycarbonylinethyl) 

5 aminosulfonylphenylsulfony loxy)phenoxy]propoxy} guanidinehydxochloride(0.076g, 0. 1 36 

mmol), as prepared in the preceding step, in methanol (3 mL) and 0.25N NaOH (1.5 mL) 

was stirred at ambient temperature for 2 h. The methanol was evaporated. The concentrate 

was diluted with water, washed with dichloromethane, and adjusted to pH 7 with 1 0% HC1. 

The aqueous was extracted with ethyl acetate (4x10 mL). The ethyl acetate extracts were 

10 combined, washed with brine, dried, and evaporated to dryness to give the title compound 
as a white solid (0.055 g, 76% yield). 'H-NMR (300 MHz, DMSO-dy 5 8.26 (dd, J = 7.9, 
1.3 Hz, 1H), 8.1 1 (dd, J = 7.9, 1.3 Hz. IH), 7.99 (td, J = 7.7, 1.2 Hz. 1H), 7.85 (td, J = 7.7, 
1.2 Hz, 1H), 6.74 (m, 1 H), 6.47-6.56 (m, 2H), 4.13 (s, 2H), 3.97 (t, J = 6.2 Hz, 2H), 3.89 
(t, J = 6.2 Hz, 2H), 3.34 (s, 3H), 2.22 (s, 3H), 1.96-2.02 (m, 2H). Mass spectrum (MALDI- 

15 TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^^N^S,: 531.1 (M + H), 

553.1 (M + Na). Found: 531.3, 553.3. 

Example 43 

S-(S-Methyl'3-(2'(4-methylsutfonylpiperazin-l-ybulfonyl)phen^ 
phenoxyj propoxy}guanidine hydrochloride 

20 a) ^^-(BU-tert-butyloxycarbonyO-JS-lS-methyl-J^^-methylsulfonylpiperazui-l- 

ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxy}guanidine: To a solution of 1,2- 
benzenedisulfonic anhydride (440 mg, 2.0 mmol), as prepared in step g of Example 20, and 
//.//-diisopropylethylamine (720 (L, 4.0 mmol) in dichloromethane (20 mL) was added (A'- 
methylsulfonyl)piperazine hydrochloride (400 mg, 2.0 mmol). After stirring the mixture for 

25 4 h at ambient temperature, oxalyl chloride (160 (L, 2.0 mmol) and 5 drops of N,N- 
dimethylformamide were added. The mixture was stirred for another 4 h. (//,A^-bis-/cr/- 
butyloxycarbonyl)-{3-[(3-hya^xy-5-methyl)phenoxy)propoxy}guanidine (560 mg, 1.4 
mmol), as prepared in step f of Example 20, and AW-diisopropylemylamine (360 (L, 2.0 
mmol) were added to the mixture. The mixture was stirred at ambient temperature overnight. 

30 Additional dichloromethane (100 mL) was added and the solution was washed with 10% 

citric acid (3 x 50 mL), brine (50 mL), and dried over Na^O, After the solvent was 
evaporated n vacuo, the residue was purified by flash column chromatography 



WO 98/23565 PCT/US97/21649 

-116- 

(dichloromcthane to 5% ethyl acetate in dichloromethane) to give the title compound as a 
colorless foam (1 .0 g, 89%). 'H-NMR (300 MHz, CDC1 3 ) 8 9.08 (s, 1 H), 8.3 1 (d, J = 7.9 Hz, 
1H), 8.18 (d, J - 7.9 Hz, IH), 7.82 (t, J = 7.8 Hz, IH), 7.72 (t, J = 7.7 Hz, 2H), 6.60 (s, IH), 
6.54 (s, IH), 6.48 (s, IH), 4.18 (t, J = 6.1 Hz, 2H), 3.95 (t, J = 6.2 Hz, 2H), 3.52 (m, 4H), 
5 3.31 (m, 4H), 2.78 (s, 3H), 2.24 (s, 3H), 2.1 1 (t, J = 6.2 Hz, 2H), 1.49 (s, 18H). 

b) 3-[5-Methyl-3-(2-<4-methylsulfonylpiperazin-l-ylsuIfonyl)phenylsulfonyloxy) 
phenoxy]propoxy}guanidine hydrochloride: To a solution of N,N'~Q>is-tert- 
butyloxycarbonyl)-{3-[5-methyl-3-(2-(4-methylsulfonylpiperazin-l-ylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy}guanidine (725 mg, 0.9 mmol), as prepared in the 

10 preceding step, in dichloromethane (20 mL) was added trifluoroacetic acid (5 mL). The 
mixture was stirred at ambient temperature for 3 h, the solvent was evaporated in vacuo. The 
residue was dissolved in dichloromethane (100 mL), washed with 2N K,C0 3 (2 x 50 mL) 
and dried over Na^SCV After evaporated the solvent, the residue was converted to the HC1 
salt (1 eq. methanolic HC1 and concentration) and purified by flash column chromatography 

15 (10 % methanol in dichloromethane) to give the title compound as a colorless foam (530 
mg, 91%). 'H-NMR (300 MHz, DMSOnd,) 6 10.97 (br s, IH), 8.22 (d, J = 7.9 Hz, 1H), 8.17 
(d, J = 7.9 Hz, 1H), 8.03 (t, J = 7.7 Hz, IH), 7.91 (t, J = 7.7 Hz, 2H), 7.23 (br s, 4H), 6.75 
(s, IH), 6.52 (s, IH), 6.49 (s, IH), 3.98 (t, J - 6.3 Hz, 2H), 3.88 (t, J = 6.3 Hz, 2H), 3.42 (m, 
4H), 3.20 (m, 4H), 2.91 (s, 3H), 2.22 (s, 3H), 2.00 (pentet, J = 6.3 Hz, 2H). Mass spectrum 

20 (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for Cy^NjOA: 606. 1 (M 
+ H), 628.1 (M + Na). Found: 605.9, 628.1. 

Example 44 

{3-[5-Afethyl-3-(2-(4-(2-pyrimidinyl)piperazin-l~ 
ylsulfonyl)phenybulfonyloxy)phenoxylpropoxyguanidine hydrochloride 

25 a) A^'^is^rf-butyloxycarto^^ 

ylsulfonyl)phenylsulfonyloxy)phenoxy|propoxy}guanidine: To a solution of 1,2- 
benzenedisulfonic anhydride (1 10 mg, 0.5 mmol), as prepared in step g of Example 20, and 
//,/^iisopropylemylamine (90 (L, 0.5 mmol) in dichloromethane (10 mL) was added 2-(l- 
piperazinyl)pyrimidine (82 mg, 0.5 mmol). After stirring the mixture for 4 h at ambient 

30 temperature, oxalyl chloride (40 (L, 0.5 mmol) and 2 drops of N, //-dimethylformamide were 
added. The mixture was stirred for another 4 h. (M/^-Bis-/er/-butyloxycarbonyl)-{3-[(3- 
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hydroxy-5-methyl)phenoxy)propoxy}guanidine (180 mg, 0.4 mmol), as prepared in step f 
of Example 20, and A^tf-diisopropylethylamine (180 (L, 1.0 mmol) were added to the 
mixture. The mixture was stirred at ambient temperature overnight. Additional 
dichloromethane (50 mL) was added, washed with 10% citric acid (3 x 20 mL) and brine 
5 (20 mL), and dried over NajSO^ After the solvent was evaporated//! vacuo, the residue was 
purified on a Waters Sep-Pak ( 5 g silica, 3 :1 hexane : ethyl acetate) to give the title 
compound as a colorless foam (185 mg, 64%). 'H-NMR (300 MHz, CDC1 3 ) 6 9.08 (s, 1H), 
8.29 (d, J = 4.8 Hz, 1H),8.17 (d, J = 8.0 Hz, 1H), 7.8 1 (t, J = 7.7 Hz, 1H), 7.70 (m, 2H), 6.59 
(s, 1H), 6.57 (s, 1H), 6.52 (s, 1H), 6.49 (s, 1H), 4.18 (t, J = 6.2 Hz, 2H), 3.93 (m, 6H), 3.43 

10 (m, 4H), 2.24 (s, 3H), 2. 1 0 (pentet, J = 6.2 Hz, 2H), 1 .49 (s, 1 8H). 

b) 3-[5-Methyl-3-(2-(4-(2-pyriniidinyI)piperazin-l-yIsulfonyl)phenylsulfonyloxy) 
phenoxyjpropoxyguanidine hydrochloride: To a solution of N,N'-(b[s-tert- 
butyloxycarbonyl)-{3-[5-methyl-3-(2-(4-(2-pyrimidinyl)piperazin-l-ylsulfonyl)phenyl 
sulfonyloxy)phenoxy]propoxy}guanidine (170 mg, 0.235 mmol), as prepared in the 

15 preceding step, in dichloromethane (6 mL) was added trifiuoroacetic acid (3 mL). The 
mixture was stirred at ambient temperature for 2 h, the solvent was evaporated in vacuo. The 
residue was dissolved in dichloromethane (50 mL), washed with 2N K 2 C0 3 (2 x 30 mL) and 
dried over Na»S0 4 . After evaporated the solvent, the residue was converted to the HCI salt 
by HCI methanol to give the title compound as a colorless foam (140 mg, 93%)..'H-NMR 

20 (300 MHz, DMSOcy 8 1 1.09 (s, 1H), 8.38 (d, J = 5.0 Hz, 2H), 8.16-8.24 (m, 2H), 8.01 (t, 
J - 7.7 Hz, 1H), 7.90 (t, J = 7.7 Hz, 2H), 7.69 (br s, 4H), 6.74 (s, 1H), 6.68 (t, J = 4.8 Hz, 
1H), 6.54 (s, 1H), 6,51 (s, 1H), 3.99 (t, J = 6.2 Ha 2H), 3.90 (t, J = 6.3 Hz, 2H), 3.83 (m, 
4H), 3.36 (m, 4H), 2.22 (s, 3H), 2.01 (pentet, J - 6.3 Hz, 2H). Mass spectrum (MALDI- 
TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 25 H 3 ,N 7 0 7 S 2 : 606.2 (M + H), 

25 628.2 (M + Na). Found: 606.0, 627.9. 
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Example 45 

3-[$-Methyl-$-Q^-methyl-N~(2-(2^yrUyl)etiiyl)amM 

phenoxyjpropoxyguanidine dihydrochloride 

a) A^'-(Bis-terf-butyloxyc^^ 

5 aminosulfonyl)phcnylsulfonyloxy)phenoxylpropoxy}guaniduie: The title compound was 
prepared in 67% yield from 2-(2-methylaminoethyl)pyridine in a manner analogous to step 
h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s t 1H), 8.44 (d, J = 4.9 Hz, IH), 8.21 
(d, J - 7.9 Hz, 1H), 8.10 (d, J = 7.9 Hz, 1H), 7.77 (d, J = 7.7 Hz, IH), 7.72 (d, J = 7.7 Hz, 
1H), 7.62 ft J = 7.8 Hz, IH), 7.60 ft J = 7.6 Hz, IH), 7.23 (d, J = 7.8 Hz, IH), 7.1 1 (m, IH), 
10 6.58 (s, IH), 6.56 (s, IH), 6.50 (s, IH), 4.17 ft J = 6.2 Hz, 2H), 3.92 ft J = 6.1 Hz, 2H), 3.75 
ft J = 7.4 Hz, 2H), 3.11 ft J = 7.5 Hz, 2H), 2.96 (s, 3H), 2.22 (s, 3H), 2.09 (pentet, J = 6.2 
Hz, 2H), 1.49 (s, 18H). 

b) S-fS-MethyL^l-C^-methyl-A^^^-pyridyOethyOaminosulfonyl) 
phenylsulfonyloxy) phenoxyjpropoxyguanidine dihydrochloride: The title compound 

15 was prepared in 89% yield from M//'-(bis-rerr-butyloxycarbonyl)-{3-[5-methyl-3-(2-(//- 
methyl-A/-(2-(2-pyridyI)ethyl)aminosulfony l)pheny lsul fony loxy ) 
phenoxy]propoxy}guanidine, as prepared in the preceding step, in a manner analogous to 
step i of Example 20. l H-NMR (300 MHz, DMSO-d*) 5 1 1 . 14 (br s, 2H), 8.58 (d, J = 4.5 
Hz, IH), 8.10 (d, J = 7.8 Hz, IH), 8.06 (d, J = 7.8 Hz, IH), 7.98 ft J = 7.7 Hz, 2H), 7.57 ft 

20 J = 7.6 Hz, IH), 7.71 (br s, 4H), 7.56 (br s, IH), 7.47 (m, IH), 6.74 (s, IH), 6.51 (s, IH), 
6.46 (s, IH), 3.97 ft J = 6.2 Hz, 2H), 3.90 ft J = 6.2 Hz, 2H), 3.74 ft J = 7.3 Hz, 2H), 3.17 
ft J = 7.1 Hz. 2H), 2.98 (s, 3H), 2.21 (s, 3H), 2.01 (pentet, J = 6.2 Hz, 2H). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^^NsC^: 578.2 (M 
+ H), 600.2 (M + Na). Found: 578.2, 600.0. 
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Example 46 

3~fS-Metkyl-3^2-(N^ropyt-N-(2-(2-pyrMyl)ethyl)amino 

phenoxyjpropoxyguanidine dihydrochloride 

a) Nfl'^te^ert-buty\oxycarbony\)-{3-[5-meW 

5 aminosulfonyI)phenylsulfonyIoxy)pbenoxylpropoxy}guanidine The title compound was 
prepared in 53% yield from 2-[2-(//-propylamino)ethyl]pyridine in a manner analogous to 
step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 8 9.08 (s, IH), 8.43 (d, J - 4.9 Hz, 1H), 
8.22 (d, J = 7.9 Hz, IH), 8.07 (d, J - 7.9 Hz, 1H), 7.75 (m, 3H), 7.61 (t, J = 7.7 Hz, iH), 
7.32 (m, 2H), 7.20 (m, 2H), 6.56 (s, 2H), 6.51 (s, IH), 4.17 (t, J = 6.2 Hz, 2H), 3.92 (t, J = 
10 6.1 Hz, 2H), 3.82 (t, J - 7.4 Hz, 2H), 3.39 (t, J = 7.5 Hz, 2H), 3.15 (t, J = 6.6 Hz, 2H), 2.15 
(s, 3H), 2.09 (t, J - 6,1 Hz, 2H), 1.61 (m, 2H), 1.49 (s, 18H), 0.84 (pentet, J = 7.4 Hz, 3H). 

b) 3-[5-MethylO-(2KA r -propyI-AK2-(2-pyridyl)ethyl)aminosuIfonyl)phenyisulfonyIox>') 
phenoxyjpropoxyguanidine dihydrochloride: The title compound was prepared in 89% 
yield from M^'-(bis-/er/-butyloxycarbonyl)-{3-[5-methyl-3-(2-(A f -propyl-W-(2-(2- 

15 pyridyl)ethyl)aminosulfonyl)phenylsulfonyloxy) phenoxy]propoxy}guanidine, as prepared 
in the preceding step, in a manner analogous to step i of Example 20. 'H-NMR (300 MHz, 
DMSO-d 6 ) 8 1 1.08 (br s, 2H), 8.43 (d, J = 4.0 Hz, IH), 8.1 1 (d, J = 7.9 Hz, IH), 8.09 (d, J 
- 7.7 Hz, IH), 7.95 (t, J = 7.7 Hz, IH), 7.84 (t, J = 7.7 Hz, IH), 7.68 (br s, 5H), 7.27 (m, 
2H). 6.73 (s, IH), 6.53 (s, IH), 6.49 (s, IH), 3.97 (t, J = 6.2 Hz, 2H), 3.89 (t, J - 6.3 Hz, 

20 2H), 3.71 (t, J = 7.8 Hz, 2H), 3.34 (t, J = 7.5 Hz, 2H), 3.01 (t, J - 7.6 Hz, 2H), 2.20 (s, 3H), 
2.00 (pentet J - 6.2 Hz, 2H), 1.52 (m, 2H), 0.77 (t, J = 7.4 Hz, 3H). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for CttHjjNjOtS^ 606.2 (M 
+ H), 628.2 (M + Na). Found: 606.2, 628.3. 

Example 47 

25 3-[S'Methyl-3'(2-(N^(hyl~N-(4-pyridylmethyl)aminos 

phenoxyjpropoxyguanidine dihydrach loride 

a) A^'^BU-te^butyloxycarbonyl)-^ 

aminosulfonyi)phenylsulfonyloxy)phenoxylpropoxy}guanidine: The title compound was 
prepared in 48% yield from 4-(//-ethyl)aminomethylpyridine in a manner analogous to step 
30 h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 8 9.08 (s, IH), 8.56 (d, J = 4.7 Hz, 2H), 8.37 

(d, J = 7.8 Hz, IH), 8.16 (d, J = 7.8 Hz, IH), 7.77 (t, J = 7.7 Hz, IH), 7.68 (d, J = 7.8 Hz, 
2H) f 7.28 (m, 2H), 6.58 (s, 2H), 6.53 (s, IH), 4.70 (s, 2H), 4. 17 (t, J = 6.2 Hz, 2H), 3.93 (t, 
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J = 6.1 Hz, 2H), 3.32 (t, J = 7.4 Hz, 2H), 2.23 (s, 3H), 2.09 (pentet, J = 6.1 Hz, 2H), 1.49 (s, 
18H),0.94(t,J=7.2Hz,3H). 

b) p-fS-MethylO^^A^thyl-A^-pyridylmethylJam 

p h enoxy] pro poxy Jguanidine dihydrochloride: The title compound was prepared in 84% 
yield from A r ,//'-(Bis-fm-butyloxycarbonyI)-{3-[5-methyl-3<2<A r -«thyl-M<4- 
pyridylmethyl)aminosulfonyl)phenylsulfonyloxy) phenoxy]propoxy}guanidine, as prepared 
in the preceding step, in a manner analogous to step i of Example 20. 'H-NMR (300 MHz, 
DMSO-d,) 5 8.54 (d, J = 4.5 Hz, 2H), 8.23 (d, J = 7.9 Hz, 1H), 8.17 (d, J - 7.8 Hz, 1H), 8.01 
(t, J = 7.7 Hz. 1H), 7.89 (t, J = 7.7 Hz, 1H), 7.42 (br s, 4H), 7.34 (d, J - 5.8 Hz, 2H), 6.74 
(s, 1H), 6.54 (s, 1H), 6.50 (s, 1H), 4.67 (s, 2H), 3.97 (t, J = 6.3 Hz, 2H), 3.87 (t, J = 6.3 Hz, 
2H) ; 3.36 (t, J = 7. 1 Hz, 2H), 2.21 (s, 3H), 2.00 (pentet, J = 6. 1 Hz, 2H), 0.92 (t, J = 7. 1 Hz, 
3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C 25 H 31 N s 0 7 S ; : 578.2 (M + H), 600.2 (M + Na), 616.1 (M + K). Found: 578.1, 599.9, 616.0. 

Example 48 

3-[5-Methyl-3-(2-(N~methyl-N-(4-methoxyphenyl)aminosulfonyW 
ph enoxyjpropoxyguanidine hydroch loride 

a) AyV'^is-terf-buty loxy ca rbo ny I)- {3-[5-m 

aminosulfonyl)phenylsulfonyloxy)phenoxy|propoxy}guanidine: The title compound was 
prepared in 80% yield from W-methyl-p-anisidine in a manner analogous to step h of 
Example 20. 'H-NMR (300 MHz, CDCl 3 ) 8 9.08 (s, 1H), 8.15 (d, J = 7.6 Hz, 1H), 7.78 (d, 
J = 7.6 Hz, 1H), 7.71 (br s, 1H), 7.57 (t, J = 7.7 Hz, 2H), 7.1 1 (d, J = 8.9 Hz, 2H), 6.77 (d, 
J = 8.9 Hz, 2H), 6.61 (s, 1H), 6.58 (s, 2H), 4.18 (t, J = 6.1 Hz, 2H), 3.94 (t, J = 6.2 Hz, 2H), 
3.77 (s, 3H), 3.44 (s, 3H), 2.23 (s, 3H), 2.09 (pentet, J — 6.1 Hz, 2H), 1.49 (s, 18H). 

b) 3-[5-MethyI-3-(2^-methyI-AK4-methoxyphenyI)aminosuIfonyl)phenylsulfonyloxy) 
phenoxyjpropoxyguanidine hydrochloride: The title compound was prepared in 92% 
yield from //,ArHBis-fe^butyloxycarbonyl)-{3-[5-me 
memoxyphenyl)ammosulfonyl)phenylsuIfonyloxy)pte 

in the preceding step, in a manner analogous to step i of Example 20, 'H-NMR (300 MHz, 
DMSO-d 6 ) S 1 1.04 (s, 1H), 8.16 (d, J = 6.7 Hz, 1H), 7.88 (m, 3H), 7.66 (br s, 4H), 7.16 (d, 
J = 8.9 Hz, 2H), 6.88 (d, J = 8.9 Hz, 2H), 6.673 (s, 1H), 6.48 (s, 2H), 3.97 (t, J = 6.2 Hz, 
2H), 3.90 (t, J = 6.3 Hz, 2H), 3.72 (s, 3H), 3.35 (s, 3H), 2.19 (s, 3H), 2.01 (pentet, J =6.3 
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Hz. 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
CjjHjoNAS,: 579.2 (M + H), 60 U (M + Na), 6 1 7. 1 <M + K). Found: 579.1,601.3,61 7.2. 



Example 49 

3-[5-Methyl-3-(2-(4^thylpiperazin-l-ylsulfonyl) 
phenylsulfonyloxy)phenoxyJpropoxyguanidine dihydrochloride 

a) AyV'-(Bis-ter^butyloxycar^ 

phenylsulfonyloxy)phenoxy]propoxy}guanidiiie: The title compound was prepared in 
23% yield from Af-ethyipiperazine in a manner analogous to step h of Example 20. 'H-NMR 
(300 MHz, CDC1 3 ) 5 9.08 (s, IH), 8.20 ft J = 8.2 Hz, 2H), 7.80 ft J = 7.8 Hz, IH), 7.69 (m, 
2H), 6.57 (s, 2H), 6.51 (s, 1H), 4.18 (t ; J - 6.2 Hz, 2H), 3.94 ft J = 6.2 Hz, 2H), 3.40 ft J 
= 4.8 Hz, 4H) f 2.51 ft J = 4.8 Hz. 4H), 2.43 (q, J = 7.2 Hz, 2H), 2.23 (s, 3H), 2.10 (pentet, 
J = 6.2 Hz, 2H), 1.49 (s, 18H), 1.05 ft J = 7.2 Hz, 3H). 

b) 3-[5-MethyI-3-(2-(4-ethylpiperazin-l-yIsulfonyl)phenyIsuIfonyIoxy)phenoxy| 
propoxyguanidine dihydrochloride: The title compound was prepared in 80% yield from 
A',N'-(Bis-/err-butyloxycarbonyl)-{3-[5-methyl-3-(2-(4-ethylpiperazin-l-ylsulfonyl) 
phenyIsulfonyloxy)phenoxy]propoxy}guanidine, as prepared in the preceding step, in a 
manner analogous to step i of Example 20. 'H-NMR (300 MHz, DMSO-d 6 ) 5 1 1 .06 (br s, 
1H), 10.89 (br s, IH), 8.29 (d, J = 7.9 Hz, 1H), 8.19 (d, J = 7.9 Hz, IH), 8.07 ft J = 7.8 Hz, 
1H). 7.94 ft J = 7.7 Hz, IH), 7.66 (br s, 4H) S 6.76 (s, IH), 6.51 (s, IH), 6.48 (s, IH), 3.99 
ft J = 6.2 Hz. 2H), 3.90 ft J = 6.3 Hz, 2H), 3.52 (br s, 2H), 3.33 (br s, 4H), 3.26 (br s, 2H), 
3.13 (br s, 2H), 2.22 (s, 3H), 2.02 (pentet, J = 6.2 Hz, 2H), 1.21 ft J - 7.2 Hz, 3H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for Ctj^NjOtS,: 
556.2 (M + H), 578.2 (M + Na), 594.1 (M + K). Found: 555.9, 577.9, 593.7. 
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Example 50 

3-[S-Metityl~3-(2^-methyl-N^4-methoxycarbonylphenyl)amM^ 
phenylsulfonytoxy)phenoxy]propoxyguanidine hydrochloride 

a) A r ,A^'-(Bis-/cr/-butyloxycarbonyl)-{3-[5-methyI-3-(2-(A r -methyl-A r -(4- 
5 methoxycarbonylphcnyl)aminosulfonyl)phenylsulfonyloxy)phenoxy|propoxy} 

guanidine: The title compound was prepared in 80% yield from methyl 4- 
methylaminobenzoate in a manner analogous to step h of Example 20. 'H-NMR (300 MHz, 
CDC1 3 ) 8 9.1 1 (s, 1H), 8.14 (d, J = 9.0 Hz, 1H), 7.94 (d, J = 8.8 Hz, 2H), 7.86 (d, J = 9. 1 Hz, 
IH), 7.60 (m, 2H), 7.34 (d, J = 8.8 Hz, 2H), 6.58 (s, 1H), 6.54 (s, 1H), 6.51 (s, IH), 4.18 (t, 
10 J = 6.1 Hz, 2H), 3.93 (t, J = 6.1 Hz, 2H), 3.89 (s, 3H), 3.51 (s, 3H), 2.22 (s, 3H), 2.10 
(pentet, J = 6.0 Hz, 2H), 1.49 (s, 18H). 

b) {3-[5-Methyl-3-(2-(/V-methyl-A r -{4-methoxycarbotiylphenyl)aminosulfony!) 
phenylsulfony Ioxy)phenoxy] propoxy}guanidine hydrochloride: The title compound was 
prepared in 92% yield from //.ArKBis-rer/-butyloxycarbonyl)-{3-[5-methyl-3-(2-(A f -methyl- 

15 A^-(4-methoxycarbonylphenyl)aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxy} 
guanidine, as prepared in the preceding step, in a manner analogous to step i of Example 20. 
'H-NMR (300 MHz, DMSO-d,) 6 1 1.07 (br s, IH), 8.17 (d, J = 7.5 Hz, IH), 7.88-7.99 (m, 
5H), 7.67 (br s. 4H), 7.43 (d\ J = 7.7 Hz. 2H), 6.74 (s, IH), 6.45 (s, 2H), 3.98 (t, J = 6.2 Hz, 
2H), 3.90 (t, J « 6.3 Hz, 2H), 3.83 (s, 3H), 3.46 (s, 3H), 2.19 (s, 3H), 2.02 (pentet, J = 6.2 

20 Hz, 2H). Mass spectrum (MALDI-TOF. a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C 26 H 30 N 4 O 9 S 2 : 607.2 (M + H), 629.1 (M + Na). Found: 606.9, 628.8. 

Example 51 

3-[S-Methyl'3^2^^2^anoethyl)~N'(3^yridylmethyl)aminosulfony0 
phenylsulfonyloxy)phenoxyjpropoxyguanidine dihydrochloride 

25 a) ^^'-{Bis-terf-butyloxycarbonyO-IS-IS-methyl-S^^yV^-cyanoethyO-A^S- 

pyridylmethyl)aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxy}guanidine: The 

title compound was prepared in 66% yield from 3-(3-pyridylmethylamino)propionitrile in 
a manner analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, IH), 
8.56 (br s, IH), 8.50 (br s, IH), 8.35 (d, J = 7.7 Hz, IH), 8.18 (d, J = 7.8 Hz, IH), 7.81 (t, 
30 J - 7.7 Hz, IH), 7.72 (m, 3H), 7.29 (t, J = 7.7 Hz, IH), 6.60 (s, IH), 6.57 (s, IH), 6.52 (s, 

IH), 4.70 (s, 2H), 4.17 (t, J = 6.2 Hz, 2H), 3.94 (t, J = 6.2 Hz, 2H), 3.65 (t, J = 7.0 Hz, 2H), 
2.50 (t, J = 7.0 Hz, 2H), 2.24 (s, 3H), 2.12 (pentet, J = 6.3 Hz, 2H), 1.49 (s, 18H). 
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b) 3-fS-Methyl-3^2^A42^anoethyl)-AK3-pyridyImethyl)aminosulfonyi) 
phenylsulfonyloxy)phenoxylpropoxyguanidine dihydrochloride: The title compound 
was prepared in 91% yield from //,//'^is-/m-butyloxycaibonyl>{3-[5-methyl-3-(2-{A r -{2- 
cyanoethyl)-A r -(3-pyridylmethyl)aminosulfonyl)phenyIsulfonyloxy)phenoxy] 
propoxy}guanidine, as prepared in the preceding step, in a manner analogous to step i of 
Example 20. l H-NMR (300 MHz, DMSO^) 5 1 1 .09 (s, 1H), 8.70 (m, 2H), 8.27 (d, J - 7.9 
Hz, IH), 8.15 ft J = 7.8 Hz, 2H), 8.01 ft J = 7.7 Hz, 1H), 7.91 (t, J = 7.7 Hz, 1H), 7.75 (t, 
J = 7.7 Hz, IH), 7.68 (br s, 4H), 6.75 (s, IH), 6.54 (s, 1H), 6.51 (s, IH), 4.81 (s, 2H), 3.99 
ft J = 6.2 Hz, 2H), 3.90 ft J = 6.3 Hz, 2H), 3.68 ft J = 6.7 Hz, 2H), 2.73 ft J = 6.6 Hz, 2H), 
2.22 (s, 3H), 2.01 (pentet. J = 6.3 Hz, 2H). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 26 H 30 N 6 O 7 S 2 : 603.2 (M + H), 625.1 (M + Na); 
Found: 603.0. 624.9. 

Example 52 

3-[5-Methyl-3-(2-(N t N~bis-(2-cyanoethyl)aminosulfoty 

propoxyguanidine hydrochloride 

a) A^4Bis-te^butyloxycarbonyl)^ 

aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxy}guanidine: The title compound was 
prepared in 46% yield from 3,3 , -iminodipropionitrile in a manner analogous to step h of 
Example 20. 'H-NMR (300 MHz, CDC1 3 ) 6 9.08 (s, IH), 8.39 (d, J = 7.9 Hz, 1H), 8.19 (d, 
J = 7.8 Hz, IH), 7.88 ft J = 7,7 Hz, IH), 7.76 ft J - 7.7 Hz, IH), 7.70 (s, IH), 6.60 (s, IH), 
6.55 (s, IH), 6.49 (s, IH), 4.17 ft J = 6.2 Hz, 2H), 3.94 ft J - 6.2 Hz, 2H), 3.78 ft J = 6.8 
Hz, 4H), 2.73 ft J = 6.8 Hz, 4H), 2.24 (s, 3H), 2.10 (pentet, J = 6.2 Hz, 2H), 1 .49 (s, 18H). 

b) 3-[5-Methyl-3-(2-(A r A-bis-(2-cyanoethyl)aininosulfonyl)phenylsulfonyIoxy) 
phenoxy] propoxyguanidine hydrochloride: The title compound was prepared in 85% 
yield from ^//^is-/e^butyloxycarbonyI)-N"-{3-[5-memyl-3-(2-(Ar^.bis-(2- 
cyanoethyl)aminosulfonyl)phenylsulfonyloxy)phenoxy] propoxy}guanidine, as prepared in 
the preceding step, in a manner analogous to step i of Example 20. 'H-NMR (300 MHz, 
DMSO-oy 5 1 1.05 (br s, IH), 8.25 (d, J = 7.9 Hz, IH), 8.14 (d, J = 7.8 Hz, IH), 8.01 ft J 
= 7.7 Hz, IH), 7.90 ft J = 7.7 Hz, IH), 7.66 (br s, 4H), 6.74 (s, IH), 6.54 (s, IH), 6.51 (s, 
IH), 3.99 ft J = 6.2 Hz, 2H), 3.91 ft J = 6.3 Hz, 2H), 3.71 ft J = 6.8 Hz, 4H), 2.84 ft J = 
6.8 Hz, 4H), 2.22 (s, 3H), 2.02 (pentet, J = 6.2 Hz, 2H). Mass spectrum (MALDI-TOF, a- 
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cyano-4-hydroxycinnamic acid matrix) calcd. for C23H 2S N 6 0 7 S 2:: 565.2 (M + H), 587.1 (M 
+ Na); Found: 565.2, 587.0. 

Example 53 

3-(5-Methyl-3-(2-(N^~ethoxycarbonylethyl)-N-benzylaminosulfonyl) 
5 phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride 

a) WV^Bis-ferf-butyloxycarbo^ 

benzyIaminosulfonyl)phenylsuIfonyloxy)phenoxy]propoxy}guanidiae: The title 
compound was prepared in 74% yield from //-benzyl-3-aminopropionic acid ethyl ester in 
a manner analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.02 (s, 1H), 
10 8.76 (s, 1H), 8.16 (t, J = 8.1 Hz, 2H), 7.98 (t, J = 7.7 Hz, 1H), 7.88 (t, J = 7.8 Hz, 1H), 7.34 

(m, 5H), 6.74 (s, 1H), 6.54 (s ; 1H), 6.47 (s, 1H), 4.63 (s, 2H), 3.91 (m, 6H), 3.53 (t, J = 7.2 
Hz, 2H), 2.37 (t, J = 7.3 Hz, 4H), 2.21 (s, 3H), 1.96 (penteL J = 6.2 Hz, 2H), 1.39 (s, 18H), 
1.09 (t, J = 7.1 Hz,3H). 

b) 3-[5-MethyI-3-(2-(A'-(2-ethoxycarbony!ethyl)-A r -benzyIaminosulfonyl) 
15 phenylsulfonyloxy)phenoxy)propoxyguanidine hydrochloride: The title compound was 

prepared in 92% yield from ^^-{bis-ferr-butyloxycarbonylJ-fS-fS-methyl-S^^^- 
ethoxycarbonylethyl)-A^-benzylaminosuIfonyl)phenylsulfonyloxy)phenoxy]propoxy) 
guanidine, as prepared in the preceding step, in a manner analogous to step i of Example 20. 
l H-NMR (300 MHz, DMSO^) 5 11.10 (br s, 1H), 8.18 (t, J = 8.8 Hz, 2H), 7.99 (t, J = 7.7 
20 Hz. 1 H), 7.89 (t, J = 7.8 Hz, 1H), 7.69 (br s, 4H), 7.34 (m, 5H), 6.75 (s, 1H), 6.54 (s, 1H), 

6.52 (s, 1H), 4.63 (s, 2H), 3.98 (t, J = 6.2 Hz, 2H), 3.91 (q, J = 7.0 Hz, 4H), 3.53 (t, J = 7.3 
Hz, 2H), 2.38 (t, J- 7.3 Hz, 4H), 2.21 (s, 3H), 2.01 (pentet, J = 6,2 Hz, 2H), 1.09 (t, J = 7.1 
Hz. 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hy droxy c innamic acid matrix) calcd. for 
C^NAS,: 649.2 (M + H), 67 1 .2 (M + Na); Found: 649.0, 67 1 .0. 
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Example 54 

ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidinedihydro^ 

5 ylsulfonyl)phenylsulfonyloxy)phenoxy)propoxy}guanidine: The title compound was 

prepared in 37% yield from 4-piperidinopiperidine in a manner analogous to step h of 
Example 20. 'H-NMR (300 MHz, CDCl 3 ) 6 9.08 (s, 1H), 8.31 (d, J = 7.9 Hz, IH), 8.15 (d, 
J = 7.9 Hz, 1H), 7.82 (t, J = 7.7 Hz, IH), 7.70 (m, 2H), 6.60 (s, 1H), 6.52 (s, IH), 6.47 (s, 
1H), 4.17 (t, J - 6.2 Hz, 2H), 4.07 (m, 2H), 3.94 (t, J = 6.2 Hz, 2H), 2.88 (m, 3H), 2.27 (m, 
10 2H), 2.24 (s,3H), 2.10 (pentet J = 6.2Hz,2H), 1.5M.96(m, 10H), 1.49(s, 18H), 1.25 (m, 
2H). 

b) 3-(5-Methyl-3-(2-(4-(piperidinyl-yl)piperidin-l-ylsulfonyI)phenylsuIfony!oxy) 
phenoxy]propoxyguanidine dihydrochloridc: The title compound was prepared in 88% 
yield fromMA^'^Bis-ter^butyloxycarbo^ 

15 1 -ylsulfonyl)pheny tsulfonyloxy) phenoxy]propoxy } guanidine, as prepared in the preceding 

step, in a manner analogous to step i of Example 20. 'H-NMR (300 MHz, DMSO-dJ 
5 1 1.10 (br s, 1H), 10.29 (br s, 1H), 8.24 (d, J = 7.9 Hz, 1H), 8.17 (d, J = 7.9 Hz, 1H), 8.03 
(t, J = 7.7 Hz, IH), 7.91 (t, J = 7.7 Hz, 1H), 7.68 (br s, 4H), 6.75 (s, 1H), 6.52 (s, IH), 6.48 
(s, 1H), 3.98 (t, J = 6.2 Hz, 4H), 3.90 (t, J = 6.3 Hz, 2H), 3.35 (m, 5H), 2.88 (m, 4H), 2.22 

20 (s, 3H), 2.16 (m, 2H), 2.02 (pentet, J = 6.3 Hz, 2H), 1.67-1.79 (m, 6H). Mass spectrum 
(MALDI-TOF. a-cyano-4-hydroxycinnamic acid matrix) calcd, for C^fi^f)^ 610.2 (M 
+ H), 632.2 (M + Na), 648.2 (M + K); Found: 610.1, 632.0, 648.1. 

Example 55 

{3-l$-Methyl-3^2-(N-methyl-N~(2-(4-pyridyl)ethyl)am 
25 phenoxyjpropoxyfguanldine dihydrochloride 

aJA^HBis-terf^mtyloxycarbonylM^^ 

aminosulfonyl)phenyisulfonyloxy)phenoxy|propoxy}guanidine: The title compound was 
prepared in 1 5% yield from 4-[(2-methylamino)ethyL]pyridine in a manner analogous to step 
h of Eg. 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.55 (d, J = 5.1 Hz, 2H), 8.24 (d, 
30 J - 7.7 Hz, IH), 8.12 (d, I = 7.8 Hz, IH), 7.69 (m, 3H), 7.30 (m, 2H), 6.58 (s, 1H), 6.54 (s, 

IH), 6.48 (s, IH), 4.18 (C J = 6.2 Hz, 2H), 3.92 (t, J = 6.2 Hz, 2H), 3.65 (t, J = 7.3 Hz, 2H), 
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3.05 (t, J = 7.4 Hz, 2H), 2.90 (s, 3H), 2.23 (s, 3H), 2.08 (pentet, J = 6.2 Hz, 2H), 1.49 (s, 
18H). 

b) {3-[5-MethyI-3-(2-(A r -methyI-A r -(2-(4-pyridyI)cthyl)aminosuIfonyl) 
phenylsulfoayloxy) phenoxyJpropoxy}guamdine dihydrochloride: The title compound 
was prepared in 83% yield from A r .//Hbis-/er/-butyloxycarbonyl)-{3-[5-methyl-3-(2-(A r - 
methyl-//-(2-(4-pyridyl)ethyl)aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxy} 
guanidine, as prepared in the preceding step, in a manner analogous to step i of Example 20. 
'H-NMR (300 MHz, CDC! 3 /CD 3 OD) 6 8.72 (br s, 2H), 8.15 (t, J = 7.8 Hz, 2H), 7,65-7.95 
(m, 3H), 7.74 (t, J « 7.4 Hz, 1H), 6.64 (s, 1H), 6.60 (s, 1H), 6.45 (s, 1H), 4.03 (br s, 2H), 
3.94 (br s, 2H), 3.83 (br s, 2H), 3.39 (m, 2H), 2.98 (s, 3H), 227 (s t 3H), 2.07 (m, 2H). Mass 
spectrum (MALDI-TOF. a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^Hj iNjO^: 
578.2 (M + H), 600.2 (M + Na); Found: 578.0, 599.9. 



Example 56 

3-[5'Methyl~3-(2-(N-(ethoxycarbonylmelhyl)-N-(2-pyridylmethyl)^ 

phenylsulfonytoxy)phenoxyjpropoxyguanidine dihydrochloride 

a) WV r -(Bis-terf-butyloxycarbony^ 

(2-pyridyImethyl)aminosuIfonyI)phenylsuIfonyloxy)phenoxy]propox>'}guanidine: The 
title compound was prepared in 38% yield from //-(pyridylmethyl)glycine ethyl ester in a 
manner analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.05 (s f 1 H), 8.47 
(d, J = 4.0 Hz, 1H), 8.37 (d, J = 7.8 Hz, 1H), 8.14 (d, J = 7.9 Hz, 1H), 7.75 (t, J = 7.7 Hz, 
1H). 7.63 (m, 3H), 7.40 (t, J - 7.9 Hz, 1H), 6.57 (s, 2H), 6.53 (s, 1H), 4.73 (s, 3H), 4.31 (s, 
3H), 4.16 (t, J = 6.2 Hz, 2H), 4.02 (q, J - 7.1 Hz, 2H), 3.92 (t, J = 6.1 Hz, 2H), 2.21 (s, 3H), 
2.07 (pentet J = 6.2 Hz, 2H), 1.49 (s, 18H), 1.15 (t, J = 7.1 Hz, 3H). 

b) S-IS-Methyl-a^^AHethoxycarbonylmethy^-^^-pyridylmcthyOaminosulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride: The tide compound 
was prepared in 90% yield from //,N'-(Bis-/fir/-butyloxycarbonyl)-{3-[5-methyI-3-(2-(A''- 
(ethoxycarbonylmethyl)-A r -(2-pyridylmethyl)aminosulfonyi)phenylsulfonyloxy) 
phenoxy]propoxy} guanidine, as prepared in the preceding step, in a manner analogous to 
step i of Example 20. 'H-NMR (300 MHz, DMSO-dJ 5 8.54 (d, J = 4.4 Hz, 1H), 8.39 (d, 
J = 7.8 Hz, 1H), 8.14 (d, J = 7.8 Hz, 1H), 7.97 (t, J = 7.7 Hz, IH), 7.87 (t, J = 7.8 Hz, 2H), 
7.67 (br s, 4H), 7.43 (t, J = 7.7 Hz. 2H), 6.75 (s, 1H), 6.53 (s, 1H), 6.50 (s, 1H), 4.76 (s, 3H). 
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4.36 (s, 3H), 3.97 (q, J — 7.1 Hz, 2H), 3.90 ft J = 6.5 Hz, 4H), 2.22 (s, 3H), 2.02 (pentet, 
J = 6.4 Hz, 2H), 1.06 ft J = 7.1 Hz, 3H). Mass spectrum (MALDI-TOF, ct-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C J7 H 33 N 5 0 9 S 2 : 636.2 (M + H), 658.2 (M + Na); 
Found: 636.0 ; 658.0. 



Example 57 

3-[5-Me(hyl-3^2-(N,N-bis(ethoxycarbonylmethyl)aminosulfo^ 
phenoxyjpropoxyguanidine hydrochloride 

a) AyV'-(Bis-terf-buty!oxycarbonylM3-^^ 

aminosulfonyl)phenyisulfonyloxy)phenoxy] propoxy } guanidine: The title compound was 
prepared in 76% yield from diethyl iminodiacetate in a manner analogous to step h of Eg. 
20. 'H-NMR(300 MHz, CDC1 3 ) 5 9.07 (s, 1H), 8.35 (d, J = 7.9 Hz, IH), 8.15 (d, J = 7.8 Hz, 
1H), 7.79 ft J = 7.7 Hz. 1H), 7.69 (d, J = 7.9 Hz. 1H), 7.66 ft J = 7.7 Hz, 1H), 6.57 (s, 2H), 
6.52 (s, IH), 4.35 (s, 4H), 4.18 ft J = 6.2 Hz, 2H), 4.12 (q, J = 7.1 Hz, 4H), 3.94 ft J = 6.2 
Hz, 2H), 2.23 (s, 3H) S 2. 10 (pentet, J = 6.2 Hz, 2H), 1.49 (s, 18H), 1.21 ft J = 7.1 Hz, 6H). 

b) 3-(5-Methyl-3^2<A r ,A r -bis(ethoxycarbonylmethyl)aminosuIfonyi)phenylsuIfonyloxy) 
phenoxyjpropoxyguanidine hydrochloride: The title compound was prepared in 74% 
yield from A r ,A r '-(bis-/er/-butyloxycarbonyl)-{3-[5-methyl-3-(2-(//,^/-bis 
(ethoxycarbonylmethyl) aminosuIfonyl)phenylsulfonyloxy)phenoxy]propoxy } guanidine, as 
prepared in the preceding step, in a manner analogous to step i of Example 20. 'H-NMR 
(300 MHz, DMSO-dJ 6 8.41 (d, J = 7.9 Hz, 1H), 8.13 (d, J = 7.8 Hz, IH), 7.98 (t, J - 7.7 
Hz, IH), 7.88 (d, J = 7.8 Hz, IH), 7.65 (br s, 4H), 6.75 (s, IH), 6,52 (s, IH), 6.49 (s, IH), 
4.30 (s, 4H), 4.99 (q, J = 7.1 Hz, 6H), 3.91 ft J = 6.3 Hz, 2H), 2.22 <s, 3H), 2.02 (pentet, 
J = 6.2 Hz, 2H), 1.10 ft J = 7.1 Hz, 6H). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 23 H, 4 N 4 O n S 2 : 631.2 (M + H), 653.2 (M + Na); 
Found: 630.9, 653.1. 
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Example 58 

3-[5-Methyl'3^2^4^ethoxycarbonylmetkyl)piperazinyl-^^ 
phenyls u/fonyloxy)phenoxyJpropoxyguanidine dihydrochloride 

a) ;V f 7V'^is^rf-butyloxycarbonyl)-{3^^ 

5 pipera2in-l-ylsulfonyl)phenylsulfonyloxy)pheno3cy]propoxy}guanidine: The title 

compound was prepared in 74% yield from l-(emoxy(^bonylmethyl)piperazine in a manner 
analogous to step h of Example 20. 'H-NMR (300 MHz, CDC1 3 ) 5 9.08 (s, IH), 8.23 (d, J 
= 7.9 Hz, IH), 8.19 (d, J = 7.9 Hz, IH), 7,80 (t, J = 7.7 Hz, IH), 7.71 (s, IH), 7.68 (t, J = 7.8 
Hz, IH), 6.59 (s, 1H), 6.56 (s, IH), 6,51 (s, 1H), 4.17 (m, 4H), 3.94 (t, J = 6.2 Hz, 2H), 3.47 
10 (t, J = 4.6 Hz, 4H), 3.25 (s, 2H), 2.72 (m, 4H), 2.23 (s, 3H), 2.10 (pentet, J = 6.2 Hz, 2H), 
1.49 (s, 18H), 1.26 (t, J - 7.2 Hz, 3H). 

b ) 3-[5-Methyl-3-<2-(4-(ethoxycarbonylmethyI)piperazin-l-yIsuIfonyl) 
henylsulfonyloxy) phenoxyjpropoxyguanidine dihydrochloride: The title compound 
was prepared in 82% yield from //.//-(bis-/€r/-butyloxycarbonyl)-{3-[5-methyl-3-{2-(4- 

15 (ethoxycarbonylmethy I) piperazin- 1 -yisulfonyl)phenylsulfonyloxy)phenoxy]propoxy } 

guanidine, as prepared in the preceding step, in a manner analogous to step i of Example 20. 
"H-NMR (300 MHz, DMSO-d 6 ) 8 1 1.15 (s, 1H), 8.27 (d, J = 7.8 Hz, 1H), 8.18 (d, J = 7.8 
Hz, 1H), 8.07 (t, J = 7.7 Hz, 1H), 7.94 (t, J = 7.8 Hz, 1H), 7.71 (br s, 4H), 6.75 (s, 1H), 6.51 
(s, I H), 6.47 (s, IH), 4.18 (q, J = 7.1 Hz, 2H), 3.98 (t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.3 Hz, 

20 2H), 3.56 (br s, 6H), 3.20 (br s, 4H), 2.22 (s, 3H), 2.02 (pentet, J = 6.2 Hz, 2H), 1.22 (t, 

J = 7.2 Hz, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) 
caicd. for Cy^NjO^ 614.2 (M + H), 636.2 (M + Na), 652.2 (M + K). Found: 614.1, 
636.0, 652.1. 

Example 59 

25 3-[5-Methyl-3-(2-(N,N4is(carboxymethyl)aminosulfonyl)phe 

phenoxyjpropoxyguanidine 

The title compound was prepared in 87% yield from 3-[5-methyi-3-(2-(A';A/- 

bis(ethoxycarbonylmemyl)aminosulfonyl)phe 

hydrochloride, as prepared in step b of Example 57, in a manner analogous to Example 27. 
30 'H-NMR (300 MHz, DMSO-d 6 ) 8 8.29 (d, J = 7.0 Hz, 1H), 8.10 (d, J = 7.6 Hz, 1H), 7.97 

(t, J = 7.6 Hz, 1H), 7.84 (t, J = 7.6 Hz, IH), 7.63 (br s, 4H), 6.72 (s, IH), 6.58 (s, 1H), 6.49 
(s, IH), 4.13 (s, 4H), 3.97 (t, J = 6.3 Hz. 2H), 3.90 (t, J = 6.3 Hz, 2H), 2.23 (s, 3H), 2.03 
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(pentet, J = 6.2 Hz, 2H). Mass spectrum (MALDl-TOF, a-cyano-4-hydroxyciruiamic acid 
matrix) calcd. for C^NA^: 575.1 (M + H), 597.1 (M + Na), 613.1 (M + K). Found: 
575.1,597.0,613.1. 



Example 60 

3-[5-Methyl-3~(2-(N-methyl-N-(4^arboxypkenyl)aminosulfoty 

pltenoxyjpropoxyguanidine 

The title compound was prepared in 84% yield from 3-[5-methyl-3-(2-(A r -methyl-A r - 

(4-memoxycarrx)nyIphenyl)aminosulfonyl)phenylsdfony^^ 

hydrochloride, as prepared in step b of Example 50, in a manner analogous to Example 27. 
'H-NMR (300 MHz, DMSO-dJ 5 8.17 (d, J = 7.4 Hz, 1H), 7.97 ft J = 7.6 Hz, 1H), 7.90 (m, 
4H), 7.61 (br s. 4H), 7.40 (d, J = 7.7 Hz, 2H), 6.74 (s, 1H), 6.45 (s, 2H), 3.98 ft J = 6.2 Hz, 
2H), 3.90 ft J = 6.3 Hz, 2H), 3.46 (s, 3H), 2.19 (s, 3H), 2.01 (pentet, J = 6.2 Hz, 2H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C :j H 2 gN 4 0 9 S 2 : 

593.1 (M + H), 615.1 (M + Na), 631.1 (M + K). Found: 593.1, 615.0, 630.9. 

Example 61 

3-[5-Methyl-3~(2-(N-(2^arboxyethyl)-N~benzylaminosulfonyl)phe 

pltenoxyjpropoxyguanidine 

The title compound was prepared in 97% "yield from 3-[5-methyl-3-{2-(M(2- 

ethoxycarbonylethyl)-^-benzylaminosulfonyI)phenylsulfonyloxy)phenoxy] 

propoxyguanidine hydrochloride as prepared in step b of Example 53, in a manner 

analogous to Example 27. 'H-NMR (300 MHz, DMSO^) 5 8.19 ft J = 7.9 Hz, 2H), 7.99 

ft J = 7.7 Hz, 1H), 7.88 ft J = 7.8 Hz, IH), 7.56 (br s, 4H), 7.34 (m, 5H), 6.74 (s, IH), 6.54 

(s, 1H), 6.51 (s, 1H), 4.63 (s, 2H), 3.97 ft J = 6.2 Hz, 2H), 3.89 ft J = 6.1 Hz, 2H), 3.51 ft 

J = 7.4 Hz, 2H), 2.28 ft J - 7.5 Hz, 4H), 2.22 (s, 3H), 1 .99 (pentet, J = 6. 1 Hz, 2H). Mass 

spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^NjO^: 

621.2 (M + H), 643.2 (M + Na). Found: 621.0,642,9. 
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Example 62 

(3-[5-Methyl-3^-(4-(carboxymethyl)piperazinN-l-ylsulfon^ 

phenoxy]propoxy}guanidine 

The title compound was prepared in 85% yield from {3-[5-methyl-3-(2-(4- 

5 (ethoxycarbonyimethyl)piperazin- 1 -y Isuifony l)pheny lsulfony loxy)phenoxy] 

propoxy}guanidine dihydrochloride, as prepared in step b of Example 58, in a manner 

analogous to Example 27. l H-NMR (300 MHz, DMSO-dy 8 11.12 (s, 1H), 8.27 (d, J-7.9 

Hz, 1H), 8.18 (d, J = 7.9 Hz, 1H), 8.08 (t, J = 7.7 Hz, 1H), 7.94 (t, J = 7.7 Hz, 1H), 7.69 (br 

s, 4H), 6,76 (s, 1H), 6.51 (s, 1H), 6.47 (s, 1H), 3.99 (t, J = 6.2 Hz, 2H), 3.90 (t, J = 6.3 Hz, 

10 2H), 3.43 (br s, 6H), 3.25 (br s, 4H), 2.22 (s," 3H), 2.02 (pentet, J = 6.2 Hz, 2H). Mass 

spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^^iNjO^: 

586.2 (M + H), 608. 1 (M + Na). Found: 586.2, 608.0. 

Example 63 

3-(5-methyl-3-(2-(4-(2-pyridyl)piperazinylsulfonyl)phenylsrt 
1 5 propoxyguan idine hydrochloride 

a) A^A r, -Bis^/er^butoxycarbony)-3-[5-methyl-3-(2-(4-(2-pyridyl)piperazinylsulfonyI) 
pnenylsulfonyloxy)phenoxylpropoxyguanidine: The title compound was prepared in 
67% yield from l-(2-pyridyl)piperazine, in a manner analogous to step h of Eg. 20. 'H NMR 
(300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.28 (dd ? 1H, J = 7.9, 1.3 Hz), 8.16 (m, 2H), 7.81 (td, IH, 

20 J - 7.7, 1.4 Hz), 7.68 (m, 2H), 7.48 (m, IH), 6.61 (m, 4H), 6.51 (t, IH, J = 2.1 Hz), 4.18 (m, 

2H), 3.94 (t, 2H, J = 6.2 Hz), 3.63 (m, 4H), 3.48 (m, 4H), 2.23 (s, 3H), 2.10 (m, 2H), 1.49 
(s, 18H). 

b) 3-[5-methyl-3-(2-(4-(2-pyridyI)piperazinyIsulfonyl) phenylsuIfonyloxy)phenoxy] 
propoxyguanidine hydrochloride: The title compound was prepared in quantitative yield 

25 from A r ,A r '-bis-(rerr-butoxycarbony)-3-[5-methyI-3-(2-(4-(2-pyridyl)piperazinyIsulfonyl) 

pheny lsulfonyloxy)phenoxy]propoxyguanidine, as prepared in the previous step, in a manner 
analogous to step i of Example 20 (without chromatographic purification). 'H NMR (300 
MHz, CDCI3/CD3OD) 8 8.33 (d, IH, J = 6.9 Hz), 8.20 (dd ; IH, J = 7.8, 1.1 Hz), 8.1 1 (dd, 
IH, J - 6.0, 1.5 Hz), 7.90 (m, 2H), 7.78 (m, IH), 7.06 (d, IH, J = 8.9 Hz), 6.93 (t, IH, J - 

30 6.6 Hz), 6.63 (m, 2H), 6.50 (t, IH, J = 2. 1 Hz), 4.06 (t, 2H, J = 6.0 hz), 4.01 (t, 2H, J = 5.9 

Hz), 3.89 (m, 4H), 3.60 (m, 4H), 2,28 (s, 3H), 2. 10 (pentet, 2H, J = 5.9 Hz). Mass spectrum 
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(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 26 H 32 N 6 0 7 S 2 : 605.2 
(M+H), 627.2 (M+Na). Found: 605.0,627.1. 

Example 64 

3-[5-methyl-3-(2-(4-phenylpiperazinylsulfonyl)phenykufo 
propoxyguanidine hydrochloride 

a) A^A^'-BisK^rt-butoxycarbony^-lS-methyl-S^^-phenylpiperazinylsulfoayl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine: The title compound was prepared in 
40% yield from 1-phenylpiperazine, in a manner analogous to step h of Example 20. l H 
NMR (300 MHz, CDC1 3 ) 5 9.08 (s, 1H), 8.28 (dd, 1H, J = 7.9, 1.3 Hz), 8.19 (dd, 1H, J = 
7.9, 1.4 Hz), 7.81 (td, 1H, J - 7.7, 1.4 Hz), 7.69 (m, 2H), 7.27 (m, 4H), 6.89 (m, 3H), 6.58 
(br s. 2H), 6.52 (t, 1H, J = 2.1 Hz), 4.18 ft 2H. J - 6.2 Hz), 3.94 (t, 2H, J - 6.2 Hz), 3.53 (m, 
4H) f 3.24 (m, 4H), 2.24 (s, 3H), 2.10 (m, 2H), 1.49 (s, 18H). 

b) 3-[5-methyl-3-(2-<4-phenyIpiperazinylsulfonyi)phenyIsulfonyloxy)phenoxyI 
propoxyguanidine hydrochloride: The title compound was prepared in quantitative yield 
from A^,A^'-bis-(rerr-butoxy(^bony)-3-[5-methyl-3-(2r(4-phenylpiperazinylsulfonyl) 
phenylsulfonyloxy)phenoxy] propoxyguanidine, as prepared in the previous step, in a 
manner analogous to step i of Example 20 (without chromatographic purification). l H NMR 
(300 MHz, CDCI3/CD3OD) 6 8.34 (d, 1H, J = 7.3 Hz), 8.21 (d, 1H, J = 7.6 Hz), 7.94 (m, 
1 HX 7.83 (t, 1H, J = 7.4 Hz), 7.74 (<L 2H, J = 7.7 Hz), 7.50 (m, 3H), 6.64 (s, 1H), 6.57 (s, 
1H), 6.53 (s, IH), 4.03 (m, 18H), 3.67 (m. 4H), 2.26 (s, 3H), 2.12 (m, 2H). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for G, 7 H 33 N 3 0 7 S 2 : 604.2 
(M+H), 626.2 (M+Na). Found: 604.2,626.3. 

Example 65 

3-[5-methyl-3'(2-(4'benzylpiperazinylsulfonyl)phenyhulfon^ 
propoxyguanidine hydrochloride 

a) A^BM'^ buto ^ carbon y)- 3 -l 5 ^ 

phenylsuIfonyloxy)phenoxylpropoxyguanidine: The title compound was prepared in 
75% yield from 1 -benzylpiperazine, in a manner analogous to step h of Example 20. 'H 
NMR (300 MHz, CDC1 3 ) 8 9.08 (s, 1 H), 8.2 1 (m, 1H), 8.17 (dd, 1 H, J = 6.6, 1 .4 Hz), 7.78 
(td, 1 H, J = 7.7, 1.5 Hz), 7.70 (s, 1H), 7.66 (td, 1H, J = 7.7, 1 .4 Hz), 7.28 (m, 5H), 6.57 (m, 
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2H), 6.51 (t, lH t J = 2.1 Hz), 4.18 (t, 2H, J = 6.2 Hz), 3.94 (t, 2H, J = 6.2 Hz), 3.52 (br s, 
2H), 3.40 (br s, 4H), 2.53 (br s, 4H), 2.23 (s, 3H), 2.08 (m, 2H), 1 .49 (s, 1 8H). 
b) 3-[5-methyl-3^2-(4-benzylpiperazinylsuIfonyl)phenylsuIfonyloxy)phenoxy] 
propoxyguanidine hydrochloride: The title compound was prepared in quantitative yield 
from A^-bis-(/e^butoxycarbony)^ 

phenylsulfonyloxy)phenoxy]propoxyguanidine, as prepared in the previous step, in a manner 
analogous to step i of Example 20 (without chromatographic purification). 'HNMR (300 
MHz, CDCl 3 /CD 3 OD) 5 8.26 (d, 1H, J = 7.6 Hz), 8.16 (d, IH, J = 7.7 Hz), 7.91 (m, IH), 
7.78 (m, IH), 7.60 (m ? 2H), 7.44 (m, 4H), 6.62 (s, IH), 6.54 (s, IH), 6.48 (s, IH), 4.32 (s, 
2H), 4.00 (m ? 2H), 3.66 (m, 2H), 3.49 (m, 2H), 3.13 (m, 2H), 2.24 (s, 3H), 2.10 (m, 2H). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C 28 H 35 N 5 0 7 S 2 : 618.2 (M+H). Found: 618.2. 

Example 66 

3-[$- me thyl-3-(2-(4-(2-methoxyplienyl)piperazinyisulfo^ 

phenoxyjpropoxyguanidine hydrochloride 

a) A^A-Bis-^ert-butoxycarbonyJ-S-lS-methyl-SKZ^^-methoxyphenyl) 
piperazinyUulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine:Thetitiecompound 
was prepared in 79% yield from l-(2-methoxyphenyI)piperazine, in a manner analogous to 
step h of Example 20. l H NMR (300 MHz, CDCI 3 ) 8 9.09 (s, IH), 8.24 (do, IH, J = 7.9, 1.3 
Hz), 8.21 (d<L IH, J - 8.0, 1.4 Hz), 7.81 (td, IH, J - 7.7, 1.4 Hz), 7.69 (m, 2H), 7.02 (m } 
IH), 6.90 (m, 3H), 6.59 (m, 2H), 6.53 (t, IH, J = 2.1 Hz), 4.18 (t, 2H, J = 6.2 Hz), 3.95 (t, 
2H, J - 6.2 Hz), 3.83 (s, 3H), 3.55 (m, 4H), 3.13 (br t, 4H, J = 4.8 Hz), 2.24 (s, 3H), 2.10 
(pentet, 2H, J = 6.2 Hz), 1 .49 (s, 1 8H). 

b) 3-{5-methyl-3-(2-(4-(2-methoxyphenyl)piperazinylsulfonyl) phenylsulfonyloxy) 
phenoxyjpropoxyguanidine hydrochloride: The title compound was prepared in 33% 
yield fiom A^N'-bis^/^butoxy(^bony)045-memylO<2^4^2-methoxyphenyl) 
piperazinylsuifonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine, as prepared in the 
previous step, in a manner analogous to step i of Example 20 (without HCl-methanol 
acidification). *H NMR (300 MHz, CDCl 3 ) 6 8.21 (m, 2H), 7.81 (t, IH, J = 7.5 Hz), 7.69 (t, 
IH, J = 7.5 Hz), 7.00 (m, IH), 6.89 (m, 3H), 6.58 (s, 2H), 6.53 (s, IH), 3.95 (m, 4H), 3.82 
(s, 3H), 3.53 (m, 4H), 3.1 1 (m, 4H), 2.22 (s, 3H), 2.03 (m, 2H). Mass spectrum (MALDI- 
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TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 2l H3 5 N 5 O g S 2 : 634.2 (M+H), 
656.2 (M+Na). Found: 634.2,656.3. 

Example 67 

3-[5-methyl-3-(2-(N-(2~cyanoethyl)-N-(2-furanylmethyl) aminos ulfonyl) 
phenylsuI/onyloxy)phenoxyJpropoxyguanidine 

a) ^A^'-BUK^-butoxycarbonyJ-S-fS-methyl-S^l^AHZ-cyanoethylJ-A^Z- 
furanylmethyl) aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine: The 

title compound was prepared in 49% yield from 3-(f\uiurylamino)propionitriie, in a manner 
analogous to step h of Example 20. 'H NMR (300 MHz, CDC1 3 ) 6 9.08 (s, 1H), 8.29 (dd, 
IH, J - 7.9, 1.4 Hz), 8.16 (dd, lH f J = 7.8, 1.5 Hz), 7.79 (m, IH), 7.70 (m, 2H), 7.33 (t, 1H, 
J = 1.3 Hz), 6.60 (m. 1 H), 6.57 (m. 1 H), 6.52 (t, 1 H, J = 2. 1 Hz), 6.32 (m, 2H), 4.65 (s, 2H), 
4.18 (t, 2H, J = 6.2 Hz), 3.94 (t, 2H ; J = 6.2 Hz), 3.65 (m, 2H), 2.55 (m, 2H), 2.24 (s, 3H), 
2. 1 0 (pentet, 2H, J = 6.2 Hz ), 1 .49 (s, 1 8H). 

b) 3-[5-methyl-3-(2-(A r -(2-cyanoethyl)-A r -(2-furanylmethyI)aiiiinosuIfony!) 
phenyisulfonyIoxy)phenoxy]propoxyguanidine: The title compound was prepared in 
42% yield from A^N'-bis-^^butoxycarbonyV^ 

furanylmethyl)aminosulfonyl)phenylsulfonyloxy) phenoxy]propoxyguanidine, as prepared 
in the previous step, in a manner analogous to step i of Example 20 (without HCl-methanol 
acidification). 'H NMR (300 MHz, CDCl 3 ) 6 8.23 (dd, 1H, J = 7.9, 1.3 Hz), 8.14 (dd, 1H, 
J = 7.9, 1.4 Hz), 7.76 (td, IH, J = 7.7, 1.4 Hz), 7.67 (td, IH, J = 7.7, 1.3 Hz), 7.29 (t, 1H, J 
= 1.3 Hz), 6.56 (m, 2H), 6.51 (m, IH), 6.28 (m, 2H), 4.61 (s, 2H), 3.91 (m, 4H), 3.62 (t, 2H, 
J = 7.1 Hz), 2.53 (t, 2H, J = 7.1 Hz), 2.20 (s, 3H), 2.00 (pentet, 2H, J - 6.1 Hz). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^U^Nfi^: 
592.2 (M+H), 614.1 (M+Na). Found: 592.2,614.4. 

Example 68 

3-[5~Methyl-3-(2-(4-methylpiperazinybulfonyl)pheny^ 
propoxyguanidtne hydrochloride 

a) ^-[(S-Hydroxy-S-methyOphenoxyJpropoxyphthalimide: A mixture of //-3-[(3- 

berizyIoxy-5-memyl)phenoxy]propoxyphthalirriide (9.19 g, 22.0 mmol), as prepared in step 

c of Example 20, and 10% palladium on carbon (516 mg) in tetrahydrofuran (100 mL) and 
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ethanol (100 mL) was stirred at room temperature under hydrogen (balloon) for 3 hours. 
The catalyst was removed by filtration over Celite, the filtrate was concentrated and the 
remaining solid was purified by trituration with cold methanol giving the title compound as 
a pale yellow solid (5.72 g, 79%). 'H NMR (300 MHz, CDCl 3 /CD 3 OD) 8 7.83 (m, 2H), 
5 7.77 (m, 2H), 6.26 (m, 3H), 4.40 ft 2H, J = 6.3 Hz), 4. 1 7 ft 2H, J = 6.2 Hz), 2.23 (m, 5H). 
b) 3-[5-Methyl-3-(2-chIorosulfonyI)phenylsuIfonyloxy)phenoxyJ propoxyphthalimide: 
A mixture of 1,2-benzenedisulfonic anhydride (1.74 g, 7.91 mmol), as prepared in step g of 
Example 20, A^-fO-hya^xy-S-methyOphenoxy] propoxyphthalimide (2.59 g, 7.92 mmol), 
as prepared in the previous step, and A^-diisopropylemylamine (1 .40 mL, 8.05 mmol) in 

10 anhydrous^ dichloromethane (100 mL) was stirred at room temperature under nitrogen 
(balloon) for 18 hours. Oxalyl chloride (1.40 mL, 16.0 mmol) and //.//-dimethylformamide 
(0.02 mL) were added and the reaction stirred another 4 hours at room temperature. The 
solution was concentrated and the residue was purified by flash chromatography 
(dichloromethane) giving the title compound as a white solid (3 .3 1 g, 74%). 'H NMR (300 

15 MHz, CDC1 3 ) 8 8.48 (dd, 1H, J = 7.6, 1.7 Hz), 8.25 (dd, 1H, J = 7.5, 1.8 Hz), 7.90 (m, 4H), 

7.77 (m, 2H),6.66(m, 1H), 6.62 (brs, 1H),6.53 ft 1H, J = 2.2 Hz), 4.37 ft 2H,J = 6.1 Hz), 
4.13 (t, 2H, J = 6.1 Hz), 2.27 (s, 3H), 2.19 (pentet, 2H, J - 6.1 Hz). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for Ci^jNsOtS,: 588.0 
(M+Na). Found: 588,2. 

20 c) 3-[5-Methyl-3-(2-(4-methylpiperazinyIsulfonyI)phenylsulfonyioxy)phenoxy] 

propoxyphthalimide: A mixture of 3-[5-methyl-3-(2-chlorosulfonyl)phenylsulfonyloxy) 
phenoxy]propoxyphthalimide (181 mg, 0.32 mmol), as prepared in the previous step, 1- 
methylpiperazine (34 mg, 0.34 mmol), and WAT-diisopropylemyiamine (0.06 mL, 0.35 
mmol) in anhydrous CH 2 C1 2 (10 mL) was stirred at room temperature under nitrogen 

25 (balloon) for 4 hours. The solution was concentrated and the residue was purified by flash 

chromatography (2.5% to 5% methanol in dichloromethane) giving the title compound as 
a white solid (161 mg, 80%). 'H NMR (300 MHz, CDCl 3 ) 8 8.24 (dd, IH, J = 7.9, 1.3 Hz), 
8.19 (dd, 1H, J = 7.9, 1.4 Hz), 7.84 (m, 2H), 7.77 (m, 3H), 7.68 (td, 1H, J = 7.7, 1.3 Hz), 
6.62 (br s, 1 H), 6.59 (br s, 1 H), 6.5 1 ft 1 H, J = 2.2 Hz), 4.36 (t, 2H, J = 6.2 Hz), 4. 1 0 (t, 2H, 

30 J = 6.1 Hz), 3.40 (m, 4H), 2.47 (br t, 4H, J = 4.9 Hz), 2.28 (s, 3H), 2.25 (s, 3H), 2.18 (pentet, 

2H, J = 6.1 Hz). 
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d) 3-[5-MethyW^2^4-methylpiperaztnybulfonyl)phenylsulfoayloxy)phenoxyl 
propoxyamine: A mixture 3-[5-methyL-3-(2-(4-methyIpiperazinylsulfonyl) 
phenylsulfonyloxy) phenoxy]propoxyphthalimide (156 mg, 0.25 mmol), as prepared in the 
previous step, and 40% aqueous methylamine (1 .50 mL, 21.5 mmol) in tetrahydrofuran (5 

5 mL) and ethanol (5 mL) was stirred at room temperature for 4 hours. The solution was 
concentrated and the residue was purified by flash chromatography (10% methanol in 
dichloromethane) giving a slurry that was twice dissolved in diethyl ether, filtered, and 
concentrated giving the title compound as a clear oil (1 13 mg, 91%). 'H NMR (300 MHz, 
CDCI3/CD3OD) 6 8.22 (dd, 1 H, J = 7.9, 1 .3 Hz), 8.18 (dd, 1H, J = 7.9, 1 .4 Hz), 7.83 (td, IH, 
10 J = 7.7, 1.4 Hz), 7.70 (td, IH, J = 7.7, 1.3 Hz), 6.60 (br s, 1H), 6.56 (br s, 1H), 6.53 (t, 1H, 
J = 2.1 Hz), 3.93 (t, 2H, J = 6.3 Hz), 3.80 (t, 2H, J = 6.2 Hz), 3.41 (m, 5H), 2.50 (br t, 4H, 
J = 4.9 Hz), 2.30 (s, 3H), 2.24 (s, 3H), 2.00 (pentet, 2H, J = 6.2 Hz). 

e) 3-[5-Methyl-3-(2-(4-methyIpiperazinyIsuIfonyl)phenylsulfonyloxy)phenoxyl 
propoxyguanidine hydrochloride: A mixture of 3-[5-methyl-3-(2-(4- 

15 methylpiperazinylsulfonyl)phenylsulfonyloxy) phenoxy]propoxyamine (113 mg, 0.23 
mmol), as prepared in the previous step, and ltf-pyrazole-l-carboxamidine hydrochloride 
(62 mg, 0.42 mmol) in anhydrous A^-dimethylformamide (10 mL) was stirred at room 
temperature under nitrogen (balloon) for 18 hours. The solution was concentrated under 
high vacuum with heating and the residue was purified by flash chromatography (10% to 

20 20% methanol in dichloromethane), then dissolved in dichloromethane, filtered and 
concentrated to give the title compound (105 mg, 80%) as a white solid. l H NMR (300 
MHz, CDCI3) 8 8.20 (m, 2H), 7.83 (td, IH, J - 7.7, 1.3 Hz), 7.70 (td, IH, J = 7.7, 1.2 Hz), 
6.59 (m, 2H), 6.52 (m, IH), 6.28 (m, 3H), 4.04 (t, 2H, J = 5.8 Hz), 3.96 (t, 2H, J = 5.8 Hz), 
3.43 (m, 4H), 2.33 (s, 3H), 2.23 (s, 3H), 2.00 (m, 2H). Mass spectrum (MALDI-TOF, a- 

25 cyano-4-hydroxycinnamic acid matrix) calcd. for C 22 H 3 ,Np^ 542.2 (M+H), 564.2 
(M+Na). Found: 542.3,564.3. 
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Example 69 

{3J5-Methyl-3^^^thyl-N^l-beniyl-3^yrrolidinyl)attuno 
sulfonytyphenylsulfonyloxy) phenoxy]propoxy}guanidine dihydrochloride 

a) yV-{3-[5-Methy!-3-[(2^A^thyl-^ 

5 phenyisuIfonyloxy]phenoxy]propoxy}phthaIimide: The title compound was prepared in 

98% yield from l-benzyl-3^ethyIamino)pyirolidine in a manner analogous to step c of 
Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.36 (br s, 1H), 8.13 (d, J = 7.7 Hz, 1 H), 7.75- 
7.86 (ra, 5H), 7.68 (t, J = 7.8 Hz, 1H), 7.34-7.57 (m, 5H), 6.62 (s, 1H), 6.56 (s, 1H), 6.51 (s, 
1H), 4.36 (t, J = 6.1 Hz, 2H), 4.10 (m, 4H), 3.50-4.16 (m, 4H), 2.3 1 (m, 1H), 2.24 (s, 3H), 
10 2.17 (pentet, J = 6.1 Hz, 2H), 1.62 (m, 4H), 1.26 (t, J = 7.1 Hz, 3H). 

b) AT-p-fS-Methyl^-tPKA'-ethyl-A^ 

phenylsulfonyloxy]phenoxylpropoxy}amine: The title compound was prepared in 83% 
yield from //-{3-[5-memyl-3-[(2-(A r -emyl-A r -(l-benzyl-3-pyrrolidmyl)ammosd 
phenylsulfonyloxy]phenoxy]propoxy}amine, as prepared in the preceding step, in a manner 

15 analogous to step d of Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.26 (d, J - 7.9 Hz, 1H), 
8.12 (d, J = 7.9 Hz, 1H), 7.73 (t, J = 7.7 Hz, 1H), 7.61 (t, J « 7.7 Hz, 1H), 7.26 (m, 5H), 6.57 
(s, 3H), 5.37 (br s, 2H), 4.56 (br s, 1H), 3.91 (t, J = 6.3 Hz, 2H), 3.78 (t, J = 6.2 Hz, 2H), 
3.57 (m, 4H), 2.80 (m, 1H), 2.69 (m, 1H), 2.50 (m, 1H), 2.22 (s, 3H), 1.96 (pentet, J = 6.2 
Hz, 2H), 1.85 (m, 1H), 1.62 (br s, 2H), 1.22 (t, J = 7.1 Hz, 3H). 

20 c) AL{3-[5-MethyI-3-[(2-(A r -ethyl-AKl-benzyl-3-pyrroIidinyl)aminosulfoiiyl) 
phenyisulfonyloxy]phenoxy]propoxy}guanidine dihydrochloride: The title compound 
was prepared in 83% yield from A^-{3-[5-methyI-3-((2-(A r -ethyl-^-(l-benzyl-3- 
pym>lidmyl)aminosidfonyl)phenybulfon^ as prepared 

in the preceding step, in a manner analogous to step f of Example 1 . 'H-NMR (300 MHz, 

25 DMSO-oy 8 11.15 (br s, 2H), 8.18 (d, J = 7.8 Hz, 1H), 8.14 (d, J = 7.8 Hz, 1H), 8.00 (t, J 
-7.6Hz, 1H), 7,88 (t, J = 7.7 Hz, 1H), 7.68 (brs, 4H), 7.38 (m, 5H),6.74(s, lH),6.52(s, 
1H), 6.48 (s, IH), 4.66 (br s, 1H), 4.04 (m, 1H), 3.97 (t, J = 6.3 Hz, 2H), 3.89 (t, J = 6.3 Hz, 
2H), 3.50 (m, 2H), 2.75-3.20 (m, 5H), 2.21 (s, 3H), 2.13 (m, 2H), 2.01 (pentet, J = 6.2 Hz, 
2H), 1.10 (t, J = 6.9 Hz, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic 

30 acid matrix) calcd. for CJlJtlfi^ 646.2 (M + H). Found: 646.0. 
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Example 70 

phenyhulfonyloxy)phenoxyjpropoxyguanidinedikydrochloride 

a) A^-IS-Methyl^-IP^-benzyl-J^ 

5 phenylsulfonyloxylphenoxy]propory}phthalimide: The title compound was prepared in 

100% yield from A^-benzyl-A^A^-dimethylethylenediamine in a manner analogous to step c 
of Example 68. 'H-NMR (300 MHz, CDC1 3 ) 6 8.26 (d, J = 7.8 Hz, 1H), 8.18 (d, J = 7.8 Hz, 
1H), 7.83 (m, 2H), 7.76 (m, 3H), 7.67 ft J - 7.6 Hz, 1H), 7.32 (m, 5H), 6.62 (s, 2H), 6.55 
(s, 1H), 4.63 (s, 2H), 4.35 ft J = 6.3 Hz, 2H), 4.10 ft J = 6.1 Hz, 2H), 3.65 ft J = 6.8 Hz, 
10 2H), 2.55 ft J = 6.8 Hz, 2H), 2.33 (s, 6H), 2.25 (s, 3H), 2.17 (pentet, J - 6.2 Hz, 2H). 

b) yv-{3-[5-MethylO-((2^-benzyI-A42^^^ 

phenylsulfonyloxylphenoxylpropoxyjamine: The title compound was prepared in 95% 
yield from tf- { 3-[5-memylO -[(2<#-ben^^^ 

phenylsulfonyloxy]phenoxy] propoxy}phthalimide, as prepared in the preceding step, in a 
15 manner analogous to step d of Example 68. 'H-NMR (300 MHz, CDC1 3 ) 8 8.36 (d, J = 7.8 

Hz, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.73 ft J =7.7 Hz, 1H), 7.63 (t, J = 7.7 Hz, 1H), 7.3 1 (m, 
5H), 6.62 (s, 1H), 6.59 (s, 2H), 5.37 (br s, 2H), 4.68 (s, 2H), 3.92 ft J = 6.3 Hz, 2H), 3.78 
ft J = 6.2 Hz, 2H), 3.38 ft J = 7.0 Hz, 2H), 2.26 ft J = 7.1 Hz, 2H), 2.23 (s, 3H), 2.06 (s, 
6H), 1 .99 (pentet, J = 6.2 Hz, 2H). 
20 c) 3-|5-MethyIOH2-(A r -benzyI-AH2-(A r ^-dimethylamino)ethyl)aininosulfonyl) 

phenylsuIfonyloxy)phenoxy]propoxyguanidine dihydrochloride: The title compound 
was prepared in 76% yield from //-{3-[5-methyI-3-[(2-(A r -benzyl-yV-(2-(^A r - 
dimefoylammo)emyl)aminosulfon as 
prepared in the preceding step, in a manner analogous to step f of Example 1 . 'H-NMR (300 

25 MHz, DMSO-d^) 5 1 1.98 (br s, 2H), 8.18 (d\ J = 7.7 Hz, 1H), 8.16 (d, J = 7.7 Ha 1H), 7.96 

ft J -7.7 Hz, 1H), 7.89 ft J = 7.7 Hz, 1H), 7.69 (br s, 4H), 7.34 (m, 5H), 6,76 (s, 1H), 6.55 
(s, 1H), 6.51 (s, 1H), 4.64 (s, 2H), 3.98 ft J = 6.2 Hz, 2H), 3.89 ft J = 6.3 Hz, 2H), 3.69 ft 
J = 7.1 Hz, 2H), 2.85 (br s, 2H), 2.51 (s, 6H), 2.22 (s, 3H), 2.01 (pentet, J = 6.3 Hz, 2H). 
Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 

30 C M H„N 5 0 7 S 2 : 620.2 (M + H), 642.2 (M + Na). Found: 620.2, 642. i . 
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Example 71 

{3-f5-Metkyl-3-(2^-methyl-N^l-m£thyM^iperidwyl)amM 

phenyktdfonyfoxy)phenoxylpropoxy}guantfinedihydrochloride 

a) A r -{3-[5-Methy!-3-[(2-{A r -methyl-A41-methyl^piperidinyI)aminosuIfonyi) 
sulfonyloxy]phenoxy]propoxy}phthalimide: The title compound was prepared in 96% 
yield from l-methyl-Hmethylamino)piperidine in a manner analogous to step c of Example 
68. 'H-NMR (300 MHz, CDC1 3 ) 6 8.33 (d, J = 7.8 Hz, IH), 8.14 (d, J = 7.9 Hz, IH), 7.83 
(m, 3H), 7.78 (m, 2H), 7.69 (t, J = 7.6 Hz, IH), 6.63 (s, IH), 6.54 (s, 1H), 6.5 1 (s, IH), 4.61 
(m, IH), 4.36 (t, J = 6.1 Hz, 2H), 4.10 (t, J - 6.1 Hz, 2H), 4.39 (m, 2H), 2.92 (t, J = 12.0 Hz, 
2H), 2.79 (s, 3H), 2.74 (s, 3H), 2.55 (m, 2H), 2.24 (s, 3H), 2.17 (pentet, J - 6.1 Hz, 2H), 
1.99 (m, 2H). 

b) ^-{S-IS-Methyl^-ftl-^-methyl-A^l-methyM-piperidinyOaminosulfonyl) 
phenylsulfonyioxy]phenoxy|propoxy}amine: The title compound was prepared in 88% 
yield from //-{3-[5-methyl-3-[(2-(A r -methyl-^-( 1 -methyl-4-piperidinyl)aminosulfonyl) 
phenylsulfonyloxy]phenoxy]propoxy) amine, as prepared in the preceding step, in a manner 
analogous to step d of Example 68. 'H-NMR (300 MHz, CDC1 3 ) 6 8.30 (d, J = 7.9 Hz, 1H), 
8.13 (d, J = 7,9 Hz, 1H), 7.78 (t, J =7.6 Hz, 1H), 7.64 (t, J = 7.6 Hz, 1H), 6.58 (s, 1H), 6.56 
(s, 1H), 6.54 (s, 1H), 5.36 (br s, 2H), 4.06 (m, 1H), 3.91 (t, J - 6.3 Hz, 2H), 3.79 (t, J = 6.2 
Hz, 2H), 2.90 (m, 2H), 2.83 (s, 3H), 2.28 (s, 3H), 2.23 (s, 3H), 2.1 1 (m, 2H), 1.99 (pentet, 
J = 6.1 Hz, 2H), 1.84 (m, 2H), 1.68 (m, 2H). 

c) A r -{3-(5-Methyl-3-[(2^A r -methyl-AHl-methyl-4-piperidinyl)aminosulfonyl) 
phenylsulfonyloxyjphenoxy]propoxy}guanidine dihydrochloride: The title compound 
was prepared in 76% yield from N- { 3 -[5-methyl-3-[(2-<A r -methyl-A r -( 1 -methyl^-piperidinyl) 
ammosulfonyl)phenylsulfonyloxy]phenoxy]prorx)xy}phmalirnide, as prepared in the 
preceding step, in a manner analogous to step f of Example 1 . 'H-NMR (300 MHz, DMSO- 
dj 5 8.25 (d, J = 7.9 Hz, 1H), 8.15 (d, J = 7.9 Hz, 1H), 8.02 (t, J =7.6 Hz, 1H), 7.89 (t, J = 
7.7 Hz, 1H), 7.37 (br s, 4H), 6.75 (s, 1H), 6.53 (s, 1H), 6.47 (s, IH), 4.07 (m, 1H), 3.97 (t, 
J = 6.3 Hz, 2H), 3.87 (t, J = 6.3 Hz, 2H), 3.22 (m, 2H), 3.17 (s, 3H), 2.79 (s, 3H), 2.72 (t, 
J = 12.0 Hz, 2H), 2.22 (s, 3H), 1.99 (pentet, J = 6.3 Hz, 4H), 1.60 (m, 2H). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^NjOtS^ 570.2 (M 
+ H), 592.2 (M + Na). Found: 570.1, 592.1. 
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Example 72 

3-[S-Methyl-3-(2-(N-methyl-N^3'pyridylmethyi)amino sulfonyl) 
phenylsulfonyloxy)pltenoxyjpropoxyguanidine dihydrochloride 

a) A^{3-[5-Methyl-3-[(2-(yV-methyl-A r -(3-pyridylmethyl)aminosulfonyl) 
phenylsulfonyloxy] p hen oxy] pro poxy Jphthalimide: The title compound was prepared 
in 88% yield from 3-(methylaminomethyl)pyridine in a manner analogous to step c of 
Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.56 (m, 2H), 8.35 (d, J = 7.9 Hz, IH), 8.21 (d, 
J = 7.9 Hz, 1H), 7.69-7.86 (m, 7H), 7.32 (m, 1H), 6.64 (s, 1H), 6.62 (s, IH), 6.54 (s, 1H), 
4.61 (s, 2H), 4.36 (t, J = 6,1 Hz, 2H), 4.1 1 (t, J = 6.1 Hz, 2H), 2.77 (s, 3H), 2.26 (s, 3H), 2.18 
(pentet, J = 6. 1 Hz, 2H). 

b) 3-[5-MethyI-3-[(2-(A r -methyI-AH3-pyridylmethyl)ammosulfonyI)phenylsulfonyIo^ 
phenoxyjpropoxyamine: The title compound was prepared in 90% yield from M{3-[5- 
memyl-3-[(2<A^-memyl-A r -(3-pyridylmethyl)aminosulfonyl)phenylsulfonyIoxy]phenoxy] 
propoxy}phthalimide, as prepared in the preceding step, in a manner analogous to step d of 
Example 68. 'H-NMR (300 MHz, CDC1 3 ) 6 8.56 (m, 2H), 8.34 (d, J = 7.9 Hz, 1H), 8.20 (d, 
J = 7.9 Hz, IH), 7.81 (t, J = 7.7 Hz, 2H), 7.70 (t, J = 7.7 Hz, IH), 7.32 (m, 1H), 6.60 (s, IH), 
6.58 (s, IH), 6.57 (s, IH), 4.60 (s, 2H), 3.93 (t, J = 6.3 Hz, 2H), 3.78 (t, J = 6.1 Hz, 2H), 2.77 
(s, 3H), 2.24 (s, 3H), 2.00 (pentet, J - 6.2 Hz, 2H). 

c) 3-[5-Methyl-3-[(2-(A r -methyI-A r -(3-py ridylmethyl)a minosulfony I) phenylsulfonyloxy] 
phenoxy]propoxyguanidine dihydrochloride: The title compound was prepared in 76% 
yield from 3-[5-methyl-3-[(2-(//-methyl-N-(3-pyridylmethyl)aminosulfonyl) 
phenylsulfonyloxy]phenoxy]prorx)xyarnine, as prepared in the preceding step, in a manner 
analogous to step f of Example 1. 'H-NMR (300 MHz, DMSO-dJ 5 8.78 (t, J = 5.2 Hz, 
2H), 8.23 (m, 3H), 8.06 (t, J -7.7 Hz, 1H), 7.94 (t, J =7.7 Hz, IH), 7.88 (t, J= 7.9 Hz, IH), 
7.71 (br s, 4H), 6.75 (s, IH), 6.55 (s, IH), 6.51 (s, IH), 4.72 (s, 2H), 3.99 (t, J = 6.3 Hz, 2H), 
3.90 (t, J = 6.4 Hz, 2H), 2.88 (s, 3H), 2.22 (s, 3H), 2.01 (pentet, J - 6.4 Hz, 2H). Mass 
spectrum (MALDI-TOF, a-cyano^hydroxycinnarnic acid matrix) calcd. for C^H^jOjSj: 
564.2 (M + H), 586.1 (M + Na). Found: 564.1, 586.2. 
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Example 73 

3-[S-Methyt-3-(2-(N^thyl-N^2^JV^imethylamino) 
ethyl)amino sulfonyl)phenyUulfonyloxy)phenoxy}propoxyguanidine dihydrochloride 

a) S-IS-Mcthyl-S^^A^thyl-^l^A^-dimethylamino) ethyl) aminosulfonyi) 
5 phenykulfonyIoxy)phenoxylpropory phthalimide: The title compound was prepared in 

100% yield from //.W-dimemyl-Af'-emylemylenediairiine in a manner analogous to step c of 
Example 68. 'H-NMR (300 MHz, CDCl 3 ) 6 8.27 (d, J = 7.9 Hz, IH), 8.18 (d, J = 7.9 Hz, 
1H), 7.75-7.86 (m, 5H), 7.69 (t, J = 7.7 Hz, IH), 6.61 (s, 1H), 6.58 (s, IH), 6.52 (s, IH), 4.36 
ft J - 6.2 Hz, 2H), 4.10 ft J = 6.1 Hz, 2H), 3.81 (or s, 2H), 3.45 (q, J = 7.1 Hz, 2H), 3.00 
10 (br s, 2H), 2.59 (s, 6H), 2.24 (s, 3H), 2. 1 7 (pentet, J = 6. 1 Hz, 2H), 1.21 ft J = 7.1 Hz, 3H). 

b) S-JS-Methyl-a^l^-ethyl-^^^A^imethylamino) ethyl) aminosulfonyi) 
phenyIsulfonyloxy)phenoxy]propoxyamine: The title compound was prepared in 97% 
yield from 3 -[5-methy 1-3 -(2-(N-ethyl-N-(2-(N, A^-dimethylamino^thyOaminosulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy phthalimide, as prepared in the preceding step, in a 

15 manner analogous to step d of Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.32 (d, J = 7.9 

Hz, 1H), 8.15 (d, J = 7.9 Hz, 1H), 7.76 ft J = 7.7 Hz, IH), 7.63 ft J - 7.7 Hz, 1H), 6.60 (s, 
1H), 6.58 (s, IH), 6.57 (s, IH), 5.39 (br s, 2H), 3.92 ft J = 6.3 Hz, 2H), 3.78 ft J = 6.1 Hz, 
2H), 3.49 (m, 4H), 2.46 ft J = 7.1 Hz, 2H), 2.23 (s. 3H), 2.21 (s, 6H), 1.99 (pentet, J = 6.2 
Hz, 2H), 1.16 ft J = 7.1 Hz,3H). 

20 c) 3-[5-MethyIO-(2-(A^thyI-yV^2^A r A^imethylamino)ethyl)aminosulfonyl) 

phenylsulfouyloxy)phenoxy]propoxyguanidine dihydrochloride: The title compound 
was prepared in 52% yield from 3-[5-memyl-3K2<A r ^myl-AK2<M/V'^imemyiamino)ethyl) 
aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxyamine, as prepared in the preceding 
step, in a manner analogous to step f of Example 1. 'H-NMR (300 MHz, DMSO-dJ 8 8.19 

25 (d, J = 7.8 Hz, IH), 8.17 (d, J = 7.8 Hz, IH), 8.03 ft J = 7.7 Hz, IH), 7.90 ft J = 7.7 Hz, 
IH), 7.69 (br s, 4H), 6.75 (s, IH), 6.53 (s, IH), 6.50 (s, IH), 3.98 ft J = 6.2 Hz, 2H), 3.90 
ft J = 6.3 Hz, 2H), 3.78 ft J = 7.0 Hz, 2H), 3,44 (q, J =7.1 Hz, 2H), 3.30 ft J =7.3 Hz, 2H), 
2.79 (s, 6H), 2.22 (s, 3H), 2.02 (pentet, J = 6.3 Hz, 2H), 1.09 ft J = 7.1 Hz, 3H). Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C 2i H^N s 0^ z : 

30 558.2 (M + H), 580.2 (M + Na). Found: 558,3, 580.3. 
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Example 74 

3-[5-Methyl-3^-(2^4-morpholinyl)ethylaminosulfo^ 

phenoxy jpropoxyguanidine dihydrochloride 

a) 3-[5-MethyI-3-(2-(2-(4-morpholinyl)ethyIaminosuIfonyl)phenyIsulfonyloxy) 
5 phenoxyjpropoxy phthalimide: The title compound was prepared in 96% yield from 4-(2- 

aminoethyl)morphoIine in a manner analogous to step c of Example 68. 'H-NMR (300 
MHz, CDCI3) 6 8.37 (d, J = 7.8 Hz, 1H), 8.08 (d, J « 7.8 Hz, 1H), 7.75-7.86 (m, 5H), 7.70 
(t, J = 7.7 Hz, 1H), 6.68 (s, 1H), 6.63 (s, 1H), 6.58 (s, 1H), 6.53 (s, 1H), 4.36 (t, J = 6.1 Hz, 
2H), 4.1 1 (t, J = 6.1 Hz, 2H), 3.89 (nt 6H), 3.48 (m, 6H), 2.24 (s, 3H), 2.18 (pentet, J = 6.1 
10 Hz, 2H). 

b) 3-[5-Methyl-3-(2-(2-{4-morpholinyl)ethylaminosulfonyl) phenylsulfonyloxy) 
phenoxy] propoxyamtne: The title compound was prepared in 96% yield from 3-[5- 
methyl-3-(2-(2-(4-morpholinyl)ethylaminosulfonyl)phenylsulfonyloxy)phenoxy] 
propoxyphthalimide, as prepared in the preceding step, in a manner analogous to step d of 

15 Example 68. 'H-NMR (300 MHz, CDC1 3 ) 5 8.36 (d, J = 7.8 Hz, IH), 8.06 (d, J = 7.8 Hz, 

1H), 7.81 (t, J = 7.7 Hz, 1H), 7.66 (t, J = 7.7 Hz, 1H), 6.68 (s, 1H), 6.60 (s f 1H), 6.58 (s, 
IH), 6.56 (s, 1H), 3.90 (t, J = 6.1 Hz, 2H), 3.79 (t, J - 6.1 Hz, 2H), 3.67 (br s, 4H), 3.14 (br 
s, 2H), 2.36 (m, 6H), 2.23 (s, 3H), 1.99 (pentet, J - 6.2 Hz, 2H). 

c) 3-[5-Methyl-3-(2-(2-(4-morpholinyl)ethylaniLnosulfonyl)phenylsulfonyloxy) 
20 phenoxy] propoxyguanidine dihydrochloride: The title compound was prepared in 60% 

yield from 3-[5-methyl-3-(2-(2-(4-morpholinyl)ethylaminosulfonyl)phenyisulfonyloxy) 
phenoxy] propoxyamine, as prepared in the preceding step, in a manner analogous to step 
f of Example 1. 'H-NMR (300 MHz, DMSOd,) 5 8.28 (d, J = 7.8 Hz, IH), 8.1 1 (d, J = 7.8 
Hz, IH), 8.05 (t, J = 7.7 Hz, IH), 7.95 (br s, IH), 7.90 (t, J = 7.7 Hz, IH), 7.72 (br s, 4H), 
25 6.76 (s, IH), 6.55 (s, IH), 6.50 (s, IH), 3.98 (t, J = 6.3 Hz, 2H), 3.91 (t, J = 6.3 Hz, 2H), 3.79 

(m, 4H), 3.25 (br s, 4H), 3.17 (m, 4H), 2.23 (s, 3H), 2.02 (pentet, J = 6.3 Hz, 2H). Mass 
spectrum (MALDI-TOF, a-cyaino-4-hydroxycinnamic acid matrix) calcd. for C^^NjOgS^ 
572.2 (M + H), 594.2 (M +Na). Found: 572.3, 594.4. 
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Example 75 

3-[$-Methyl'3^2-(N-methyl-N-(2-(N,N^imeth^ 

phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride 

a) 3-|5-Methyl-3^<tf-methyk^ 

phenyUulfonyloxy)phenoxy]propoxyphthaIimide: The title compound was prepared in 
98% yield from M/W-trimemylemylenediamine, in a manner analogous to step c of 
Example 68 and was used without characterization. 

b) 3-[5-Methyl-3^2KA r -methyI-^K2^A;A r ^imethylamino)ethyI)aminosulfonyl) 
phenylsulfonyloxy)phenoxylpropoxyamine: The title compound was prepared in 66% 
yield from 3-[5-memyW2<//-memyl-AH2^ 

phenylsulfonyloxy)phenoxy]propoxyphthalimide, as prepared in the previous step, in a 
manner analogous to step d of Example 68, and was used without characterization. 

c) 3-[5-MethyI-3^2KA r -methyl-A42^A^imethylamino)ethyI)aminosuIfonyO 
phenylsulfonyloxy)phenoxyjpropoxyguanidine hydrochloride: A mixture of 3-[5- 
memyl-3-(2-(//-memyl-AH2<tt^ 

phenoxy]propoxyamine (94 mg, 0.19 mmol) and l//-pyrazole-l-carboxamidine 
hydrochloride (57 mg, 0.39 mmol) in N, A^-dimethylfonnamide (8 mL) was stirred at room 
temperature for 18 hours then concentrated in vacuo. The residue was dissolved in 
acetonitrile, filtered, and the filtrate concentrated to an oil. This was dissolved in dilute HC1 
(pH 3), washed with diethyl ether, basified with aqueous NaHC0 3 , and extracted with 
CH 2 C1 2 . The CH 2 C1 2 layer was washed with pH 7 buffer and brine, dried over NajSO, and 
filtered. The filtrate was acidified with HCl-methanol and concentrated giving the title 
compound as a white solid (100 mg, 92%). l H NMR (300 MHz, CDC1 3 ) 6 8.20 (m, 2H), 
7.93 (td, 1H, J = 7.7, 1.4 Hz), 7.78 (td, 1H, J = 7.7, 1.2 Hz), 6.62 (m, 2H), 6.51 ft 1H, J = 
2.2 Hz), 4.05 ft 2H, J = 6.1 Hz), 3.99 ft 2H, J = 6.0 Hz), 3.87 (t, 2H, J = 6.9 Hz), 3.44 ft 
2H, J = 6.9 Hz), 3.04 (s, 3H), 2.96 (s, 6H), 2.27 (s, 3H), 2.10 (m, 2H). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C^H^NsO^: 544.2 
(M+H). Found: 544.0. 
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Example 76 

3-l5-Methyl-3-(2^4-(pyrrolWnA-yl)pipeMin-^^^ 

phenylsulfonyloxy)phenoxy/propoxyguanidine 

a) 3-[5-MethyW-(2^4^yrroIidin-l-yl)piperidin-l-ylsulfonyI)phenylsulfonyIoxy) 
5 phenoxyjpropoxyphthalimide: The title compound was prepared in 99% yield from 4-(l- 

pyrrolidinyl)piperidine, in a manner analogous to step c of Example 68, and was used 
without characterization. 

b) 3-[5-Methy!-3-(2-(4-(pyrrolidin-l-yl)piperidin-l-yIsuIfonyl)phenylsulfonyloxy) 
phenoxy] propoxyamine: The title compound was prepared in 66% yield from 3-[5- 

10 me thylO-(2-(4-(pyrrolidin-l-yl)piperidin-l-ylsulfonyl)phenylsulfonyloxy)phenoxy] 
propoxyphthalimide, as prepared in the previous step, in a manner analogous to step d of 
Example 68, and was used without characterization. 

c) 3-[5-Methyl-3-(2-(4-{pyrroIidin-l-yl)piperidin-l-yIsulfonyl)phenylsuIfonyloxy) 
phenoxy] propoxyguanidine: The title compound was prepared in 76% yield from 3-[5- 

15 me thyl-3-(2-(4-(pyrrolidin-l-yl)pipendin-l-ylsulfonyl)phenylsulfonyloxy)phenoxy] 
propoxyamine, as prepared in the previous step, in a manner analogous to step c of Eg. 75 
(without acidification with HCl-MeOH). 'H NMR (300 MHz, CDCi 3 ) 6 8.25 (dd, 1H, J = 
7.9, 1.3 Hz), 8.17 (dd, 1H, J = 7.9, 1.4 Hz), 7.78 (td, 1H, J = 7.7, 1.4 Hz), 7.66 (td, 1H, J = 
7.7, 1.4 Hz), 6.59 (m, 2H), 6.54 (t, 1H, J = 2.2 Hz), 3.92 (m, 6H), 2.93 (m, 2H), 2.59 (m, 

20 4H), 2.24 (s, 3H), 1 .99 (m, 5H), 1 .79 (m, 4H), 1 .65 (m, 2H). Mass spectrum (MALDI-TOF, 
a<yano^-hyo^xycinnamic acid matrix) calcd. for C^H 37 N 5 0 7 S 2 : 596.2 (M+H). Found: 

595.9. 

Example 77 

3-[5-Methyl-3^4^thoxycarbonyl~l^iperazinylsulfonyl) 
25 phenylsulfonyloxy)phenoxylpropoxyguanidine hydrochloride 

a) 3-[5-Methyl-3-(2-{4-cthoxycarbonyI-l-piperazinyIsulfonyl)phenylsulfonyLoxy) 
phenoxy] propoxyphthalimide: The title compound was prepared in 97% yield from ethyl 
Af-piperazinecarboxylate, in a manner analogous to step c of Example 68. 'H NMR (300 
MHz, CDCl 3 ) 5 8.29 (dd, 1H, J = 7.9, 1.4 Hz), 8.18 (dd, 1H, J = 7.8, 1.4 Hz), 7.81 (m, 5H). 
30 7.70 (td, 1H, J = 7.7, 1.4 Hz), 6.63 (m, 1H), 6.58 (m, 1H), 6.49 (t, 1 H, J = 2.2 Hz), 4.12 (m, 

4H), 3.55 (m, 4H), 3.36 (br s, 4H), 2.25 (s, 3H), 2.18 (pentet, 2H, J = 6.1 Hz), 1.24 (t, 3H, 
J = 7.1 Hz). 
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b) 3^S-Methyl-3^2^4H;thoxycarbonyl-l-pipcrazinyIsulfonyl)phenylsulfonyloxy) 
phenoryjpropoxyaminc: The title compound was prepared in quantitative yield from 3-[5- 
methyl-3-(2-(4-ethoxycarbonyl-l-piperazinylsulfony!)phenylsulfonyloxy)phenoxy] 
propoxyphthalimide, as prepared in the previous step, in a manner analogous to step d of 
Example 68, and was used without characterization. 

c) 3-[5-Methyl-3-(2-(4-ethoxycarbonyH-piperazinylsulfonyl)phenylsulfonyloxy) 
phenoxy|propoxyguanidine hydrochloride: The title compound was prepared in 78% 
yield from 345-methyl-3^2^4-emoxycarbonyl-l-piperazinylsulfonyl)phenylsulfonyloxy) 
phenoxy]propoxyamine, as prepared in the previous step, in a manner analogous to step c 
of Example 75. l H NMR (300 MHz, CDC1 5 ) 6 8.24 (d, IH, J = 7.6 Hz), 8.18 (d, IH, J = 7.6 
Hz), 7.84 (t, 1H, J = 7.5 Hz), 7.73 (t, IH J = 7.5 Hz), 6.58 (br s, 2H), 6.50 (s, 1H), 4.1 1 (q, 
2H, J =7.1 Hz), 4.07 (m, 2H), 3.96 (m, 2H), 3.55 (m, 4H), 3.34 (m, 4H), 2.23 (s, 3H), 2.08 
(m, 2H), 1.23 (t, 3H, J = 7.1 Hz). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C 24 H 33 N 5 0 9 S 2 : 600.2 (M+H), 622.6 (M+Na). 
Found: 600.3, 622.2. 



Example 78 

3-{5-Methyt-3-(2-(N-metkyl~lV-(3-(N,N^imethyiam^ 

phenylsulfonyloxy)phenoxy]propoxyguanidine 

a) 3-[5-MethyIO-(2^A r -methyl-A r ^3^A r ,A r ^iraethylamino)propyl)arainosulfonyl) 
phenylsulfonyloxy)phenoxyl propoxyphthalimide: The title compound was prepared in 
97% yield from^MA^'-trimethyl-l^-propanediamine, in a manner analogous to step c of 
Example 68. 'H NMR (300 MHz, CDCij) 8 8.23 (dd, IH, J = 7.9, 1.3 Hz), 8.16 (dd, 1H, 
J = 7.9, 1.4 Hz), 7.81 (m, 5H), 7.66 (td, IH, J = 7.7, 1.4 Hz), 6.61 (m, 2H), 6.53 (t, 1H, J - 
2.1 Hz), 4.36 (t, 2H, J - 6.2 Hz), 4.10 (t, 2H, J = 6.1 Hz), 3.39 (t, 2H, J - 7.3 Hz), 2.95 (s, 
3H), 2.32 (m, 2H), 2.24 (s, 3H), 2.21 (s, 6H), 2.16 (m, 2H), 1.80 (m, 2H). 

b) 3-[5-MethyI-3^2-(A r -methyl-AH3^A^ 

phenylsulfonyloxy)phenoxylpropoxyamine: The tide compound was prepared in 
quantitative yield from 3-[5-methylO-(2-(A^-methyl-//K3-WN-dimethylamino)propyl) 
aminosulfonyl)pheny lsulfonyloxy)phenoxy]propoxyphthalimide, as prepared in the previous 
step, in a manner analogous to step d of Example 68, and was used without characterization. 
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c) ^IS-Methyl-S^K^-methyl-TV^ 

phenylsulfonyloxy)phenoxy]propoxyguanidme: The title compound was prepared in 
78% yield from 3-[5-memyl-3^2^A r -methyl-A43-(A r ,^ 
aminosulfonyl)phenyisulfonyloxy)pheiK>xy]propoxyamine, as prepared in the previous step, 

5 in a manner analogous to step c of Example 75 (without acidification with HCl-methanol). 
'H NMR (300 MHz, CDCl/CDjOD) 8 8.18 (dd, 1H, J = 5.2, 1.4 Hz), 8.15 (dd, IH, J = 5.2, 
1.4 Hz), 7.83 (td, IH, J = 7.7, 1.4 Hz), 7.70 (td, 1H, J = 7.7, 1.4 Hz), 6.60 (m, 1H), 6.57 (m, 
1H), 6.52 (t, 1H, J = 2.2 Hz), 3.95 (t, 2H, J - 6.3 Hz), 3.92 (t, 2H, J = 6.1 Hz), 3.37 (m, 2H), 
2.95 (s, 3H), 2.38 (m s 2H), 2.27 (s, 6H), 2.24 (s, 3H), 2.03 (pentet, 2H, J = 6.2 Hz), 1.81 

10 (pentet, 2H, J = 7.4 Hz). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid 
matrix) calcd. for CjjHjsNjOA: 558.2 (M+H). Found: 558.0. 

Example 79 

3-[5-Methyl-3-(2-(4-pyridylmethylaminosulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine 

15 a ) 3-{5-Methyl-3-(2-(4-pyridylmethy(aininosulfonyl)phenylsuIfonyloxy)phenoxy] 

propoxyphthalimide: The title compound was prepared in 97% yield from 4-{amino- 
methyl)pyridine, in a manner analogous to step c of Eg. 68. 'H NMR (300 MHz, CDCI 3 ) 6 
8.46 (dd, 2H, J = 4.5, 1.6 Hz), 8.23 (dd, IH, J = 7.7, 1.5 Hz), 8.04 (dd, 1H, J = 7.7, 1.5 Hz), 
7.84 (m, 2H), 7.75 (m, 3H), 7.65 (td, IH, J = 7.6, 1.5 Hz), 7,16 (dd, 2H, J = 4.5, 1.5 Hz), 

20 6.64 (br s, IH), 6.62 (s, IH), 6.59 (br s, IH), 6.54 (t, IH, J « 2.2 Hz), 4.36 (t, 2H, J = 6.1 
Hz), 4.22 (d, 2H, J » 6.6 Hz), 4.10 (t, 2H, J = 6.1 Hz), 2.24 (s, 3H), 2.17 (pentet, 2H, J - 6.1 
Hz). 

b) 3-[5-MethyI-3-(2-(4-pyridylmethylaminosulfonyl)phenylsulfonyloxy)phenoxyl 
propoxyamine: The title compound was prepared in quantitative yield from 3-[5-methyl-3- 

25 (2-(4-pyridylmethylaminosulfonyl)phenylsulfonyloxy)phenoxy] propoxyphthalimide, as 
prepared in the previous step, in a manner analogous to step d of Example 68, and was used 
without characterization. 

c) 3-[5-Methyl-3-(2-(4-pyridylmethylamiaosulfonyl)phenylsulfonyloxy)phenoxyl 
propoxyguanidinc: The title compound was prepared in 78% yield from 3-[5-methyl-3-(2- 

30 (4-pyridylmethylaminosulfonyl)phenylsulfonyloxy)phenoxy] propoxyamine, as prepared in 

the previous step, in a manner analogous to step c of Example 75 (without acidification with 
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Example 80 

N-Methyl-N-{3-[5~methyl-3-(2-(methybulfonyl) 
phenylsulfonyloxy)phenoxy]propoxy}guanidine hydrochloride 

10 a) ^^^is^rf-butyloxycarbonyiy-A^'-tS-IS-mcthyl-S-p-CmethylsuIfonyl) 

phenylsulfonyloxy)phenoxy]propoxy}guanidine: The title compound was prepared in 
70% yield from 2-methyisulfonylbenzenesulfonyl chloride in a manner analogous to step 
b of Example 19. 'H-NMR (300 MHz, CDCI 3 ) 5 9.08 (s, 1H), 8.45 (d, J = 7.8 Hz, 1H), 8.10 
(d, J = 7.8 Hz, 1H), 7.88 ft J = 7.7 Hz, IH), 7.74 ft J = 7.7 Hz, 1H), 7.70 (s, 1H), 6.59 (s, 

15 2H), 6.54 (s, IH), 4.18 ft J =6.2 Hz, 2H), 3.94 ft J = 6.1 Hz, 2H), 3.45 (s, 3H), 2.23 (s, 3H), 
2. 1 0 (pentet, J = 6.2 Hz, 2H), 1 .49 (s, 1 8H). 
b) AVV'^is-f^buryloxycart^ 

phenylsuIfonyloxy)phenoxylpropoxy}guanidine: To a solution of A'iA^-Cbis-rer/- 
butyloxycarbonyl)-Ar , -{3-[5-methyl-3-(2-(methylsulfonyl)phenylsulfonyloxy)phenoxy] 

20 propoxyjguanidine (220 mg, 0.334 mmol), as prepared in the preceding step, 
triphenylphosphine (105 mg, 0.4 mmol) and anhydrous methanol (13 mg, 17 (L, 0.4 mmol) 
in tetrahydrofuran (5 mL) was added diethyl azodicarboxylate (70 mg, 0.4 mmol). The 
mixture was stirred at ambient for 4 h. After evaporated the solvent in vacuo, the residue 
was purified on a Waters Sep-Pak (10 g silica, dichloromethane to 2% ethyl acetate in 

25 dichloromethane) to give the title compound as a colorless oil ( 1 00 mg, 45%). 'H-NMR (300 

MHz, CDC1 3 ) 5 8.45 (d, J = 7.8 Hz, IH), 8.13 (d, J = 7.8 Hz, 1H), 7.88 ft J = 7.7 Hz, 1H), 
7.75 ft J - 7.7 Hz, 1H), 7.30 (s, 1H), 6.60 (s, 1H), 6.59 (s, IH), 6.58 (s, IH), 4.17 ft J -6.1 
Hz, 2H), 3.94 ft J = 6.1 Hz, 2H), 3.45 (s, 3H), 3.09 (s, 3H). 2.24 (s, 3H), 2.10 (pentet J = 
6.2 Hz, 2H), 1 .48 (s, 9H), 1 .44 (s, 9H). 

30 c) A r -MethyI-A r -{3-[5-methyI-3-(2-(methylsuIfony!)phenylsulfoayIoxy) 

phenoxylpropoxy} guanidine hydrochloride: The title compound was prepared in 89% 
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yicld from tf^Hbis-te^butyloxyca^ 

(methylsulfonyl)phenylsulfonyloxy) phenoxy]propoxy}guanidine, as prepared in the 
preceding step, in a manner analogous to step i of Example 20, 'H-NMR (300 MHz, 
DMSO-cy 5 1 1.00 (s, IH), 8.37 (d, J - 7.8 Hz. 1H), 8.13 (d, J = 7.9 Hz, IH), 8.1 1 (t, J = 7.7 
Hz, 1H), 7.96 (t, J = 7.7 Hz, IH), 7.53 (br s, 3H), 6.75 (s, IH), 6.54 (s, IH), 6.50 (s, IH), 
3.98 (t, J =6.2 Hz, 2H), 3.87 (t, J = 6.2 Hz, 2H), 3.47 (s, 3H), 2.72 (s, 3H), 2.22 (s, 3H), 2.00 
(pentet, J = 6.3 Hz, 2H). Mass spectrum (MALDl-TOF, a-cyano-4-hydroxycinnamic acid 
matrix) calcd. for C l9 H 25 N 3 0 7 S 2 : 472.1 (M + H), 494.1 (M + Na). Found: 472.1, 494.0. 



Example 81 

10 3-[3-Methyl-5-(N-methyl-2-(me£hytsulfonyl)phenylsulfo^ 

phenoxy/propoxyguanidine hydrochloride 

a) 2-Bromo-2-methylpropanamide: To a vigorously stirred solution of 2-bromo-2- 
methylpropanoyl bromide (1 1 mL) in light petroleum ether (250 mL) at 0 ° C was added in 
portions aqueous ammonia (50 mL). Stirring was continued for a further 30 min., and the 

15 resulting precipitate was collected and washed with water (2 x 50 mL) to give the title 

compound as a white solid (14.1 g, 96%) which was directly used for next step without 
further purification. 

b) (3-Bcnzyloxy-5-mcthyI)phenoxy-2-methylpropanamide: 3-Benzyloxy-5- 
methylphenol (2.14g, 10 mmol), as prepared in step a of Example 20, was stirred in dry 1,4- 

20 dioxane (50 mL) with sodium hydride (265 mg, 11 mmol) for 1 h. 2-Bromo-2- 
methylpropanamide (1.66 g, 10 mmol), as prepared in step b, was added and the reaction 
mixture was heated to 80 °C for 6 h. After cooling , the precipitated sodium bromide was 
filtered off, the filtrate was evaporated in vacuo. The residue was purified by flash column 
chromatography (7% ethyl acetate in dichioromethane) to give the title compound as a pale 

25 yellow solid (2.50 g, 83%). 'H-NMR (300 MHz, CDC1 3 ) 5 7.40 (m, 5H), 6.61 (br s, IH), 

6.54 (s, IH), 6.38 (s, 2H), 5.69 (br s, IH), 5.29 (s, 2H), 2.28 (s, 3H), 1.97 (s, 3H), 1.52 (s, 
3H). 

c) yV-l-(3-Benzyloxy-5-methylphenyl)-2-hydroxy-2-methyIpropanamide: To a solution 
of 2-(3-benzyloxy-5-methyl)phenoxy-2-methylpropanamide (1.50 g, 5.0 mmol), as prepared 

30 in the preceding step, in l,3-dimethyl-3,4,5,6-tetrahydro-2(l tf)-pynmidinone (DMPU) (2 

mL) and //.A^-dimethylformamide (18 mL) was added sodium hydride (360 mg, 1 5 mmol), 
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the mixture was heated to 100 °C for 3 h. The solution was poured into water (200 mL) and 
extracted with ethyl acetate (3 x 100 mL). The organic phase was washed with water (3 x 
100 mL), dried over Na^SC},, and concentrated in vacuo. The residue was purified by flash 
column chromatography (5% ethyl acetate in dichloromethane) to give the title compound 
5 as a white solid (870 mg, 58%). 'H-NMR (300 MHz, CDC1 3 ) 6 8.61 (s, 1H), 7.42 (m, 5H), 
7.28 (s, 1H), 6.93 (s, 1H), 6.59 (s, IH), 5.05 (s, 2H), 2.30 (s, 3H), 2.18 (s, 1H), 1.58 (s, 3H), 
1.56 (s, 3H). 

d) Benzyloxy-5-methy laniline: N- 1 -(3-Benzyloxy-5-me%lphenyI)-2-hydroxy-2- 
methylpropanamide (600 mg, 2.0 mmol), as prepared in the preceding step, was mixed with 

10 1 ON NaOH (25 mL) and ethanol (10 mL), the mixture was heated to reflux for 2 days. After 

cooling to ambient temperature, the mixture was diluted with water (60 mL) and extracted 
with dichloromethane (3 x 60 mL). The dichloromethane solution was washed with brine 
(2 x 50 mL) and dried over Na.SO,,. After the solvent was evaporatedm vacuo, the residue 
was purified by flash column chromatography (dichloromethane) to give the title compound 

15 as a yellow oil (265 mg, 61%). 'H-NMR (300 MHz, CDCl 3 ) 5 7.37 (m, 5H), 6.24 (s, 1H), 
6.14 (s, 2H), 5.00 (s, 2H), 3.59 (br s, 2H), 2.23 (s, 3H). 

e) 3-Benzyloxy-5-methyl-H2-(methylsulfonyI)phenylsulfonylaminobenzene: 2- 

Methylsulfonylbenzenesulfonyl chloride (765 mg, 3.0 mmol) was added to a solution of 3- 
benzyloxy-5-methylaniline (640 mg, 3.0 mmol), as prepared in the preceding step, N- 

20 methylmorpholine (0.7 mL) in dichloromethane (20 mL). The mixture was stirred at ambient 
temperature overnight. After adding additional dichloromethane (100 mL), the 
dichloromethane solution was washed with saturated NaHC0 3 (2 x 50 mL), 10% HC1 (2 x 
50 mL), brine (2 x 50 mL), and dried over Na 2 S0 4 . After the solvent was evaporated in 
vacuo, the residue was purified by flash column chromatography (3 : 1 dichloromethane : 

25 hexane) to give the title compound as white solid (700 mg, 83%). "H-NMR (300 MHz, 
CDCl 3 ) 5 8.28 (a\ J = 7.8 Hz, 1H), 8.03 (s, 1H), 7.90 (d, J = 7.8 Hz, iH), 7.72 (t, J = 7.6 Hz, 
1H), 7.61 (t, J = 7.6 Hz, 1H), 7.38 (m, 5H), 6.69 (s, IH), 6.65 (s, IH), 6.48 (s, IH), 4.98 (s, 
2H), 3.48 (s,3H), 2.18 (s, 3H). 

OA^Methyl-S-benzyloxy-S-methyl-HJ^methylsulfonyOphenyisulfonylaminobenzene: 

30 3-Benzyloxy-5-methyl-H2-(methylsulfonyl)phenylsulfonylaminobenzene (l.l g, 2.5 

mmol), as prepared in the preceding step, iodomethane (710 mg, 5.0 mmol), and Cs 2 C0 3 
(1.65 g, 5.0 mmol) were mixed in acetonitrile (20 mL). The mixture was stirred at ambient 



WO 98/23565 PCT/US97/21649 

-149- 

temperature for 4 h. The solid was removed by filtration, the filtrate was evaporated in in 
vacuo. The residue was dissolved in ethyl acetate (1 00 mL), washed with saturated NaHC0 3 
(2 x 50 mL), brine (2 x 50 mL), and dried over N2uS0 4 . After the solvent was evaporated, 
the residue was purified by flash column chromatography (dichloromethane) to give the title 
5 compound as a yellow gum ( 1 .08 g, 98%). 'H-NMR (300 MHz, CDC1 3 ) 5 8.37 (d, J = 7.7 
Hz. IH), 7.68 (t, J = 8.1 Hz, 2H), 7.51 (t, J = 8.2 Hz, 1H), 7.37 (m, 5H), 6.69 (s, IH), 6.64 
(s, 1H), 6.58 (s, 1H), 4.93 (s, 2H), 3.45 (s, 3H), 3.40 (s, 3H), 2.22 (s, 3H). 

g) S-Methyl-S-CA^-methyl-Z^methylsulfonylJphenylsulfonylaminoJphenol: MMethyl-3- 
benz>'loxy-5-methyl-l-{2-(methylsulfonyl)phenylsulfonylaminobenzene (1.07 mg, 2.4 

10 mmol) was mixed with 1 0% palladium on carbon ( 11 0 mg) in ethanol (20 mL), the mixture 
was stirred under hydrogen (balloon) for 2h. The catalyst was removed by filtration through 
Celite. the filtrate was evaporated in vacuo to give the title compound as a pale yellow oil 
(680 mg, 80%) which was directly used for the next step without further purification. l H- 
NMR (300 MHz, CDC1 3 ) 5 8.38 (d, J = 7.8 Hz, 1H), 7.75 (d, J = 7.8 Hz, 1H), 7.72 9t, J = 

15 7.7 Hz, 1H), 7.57 (t, J = 7.7 Hz, IH), 6.55 (s, 2H), 6.51 (s, IH), 5.16 (s, IH), 3.46 (s, 3H), 

3.39 (s,3H), 2.20 (s, 3H). 

h) 3-{5-Methyl-3-[yV-methyl-2-(methylsulfonyl)phenyIsulfonylaminolphenoxy} 
propanol: The title compound was prepared in 91% yield from 3-methyl-5-(/V-methyl-(2- 
(methylsulfonyl)phenylsulfonylamino)phenol, as prepared in the preceding step, in a manner 

20 analogous to step b of Eg. 20. 'H-NMR (300 MHz, CDCl 3 ) 5 8,39 (d, J = 7.8 Hz, IH), 7.72 
(t, J = 7.7 Hz, 2H), 7.57 (t, J = 7.7 Hz. IH), 6.62 (s, IH), 6.56 (s, 2H), 3.99 (t, J = 6.0 Hz, 
2H), 3.81 (t, J - 6.0 Hz, 2H), 3.46 (s, 3H), 3.40 (s, 3H), 2.22 (s, 3H), 1.97 (pentet, J = 6.0 
Hz, 2H). 

i) ^-{S-IS-Methyl-JS-N'-methyKZ^methylsulfonylJphenylsuIfonylaminoIphenoxyl 
25 propoxy}phtha!imide: The title compound was prepared in 86% yield from 3-{5-methyl-3- 

[//-methyl-(2-(methylsuifonyl)phenylsulfonylamino]phenoxy} propanol, as prepared in the 
preceding step, in a manner analogous to step d of Example 1 . l H-NMR (300 MHz, CDC1 3 ) 
6 8.39 (d, J = 7.9 Hz, IH), 7.85 (m, 2H) f 7.77 (m, 3H),.7.72 (t, J = 7.7 Hz, 2H), 7.57 (t, J = 
7.7 Hz, IH), 6.62 (s, IH), 6.56 (s, 2H), 3.99 (t, J = 6.0 Hz, 2H), 3.81 (t, J = 6.0 Hz, 2H), 3.46 
30 . (s, 3H), 3.40 (s, 3H), 2.22 (s, 3H), 1 .97 (pentet, J = 6.0 Hz, 2H). 

j) 3-[5-Methyl-3-iyV-methyl-(2-methylsuIfonyl)phcnylsulfonylaminolphenoxyI 
propoxyamine: The title compound was prepared in 89% yield from A r -{3-[5-methyl-[3-A^- 
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methyl-2^methylsulfonyl)phenylsulfonylamino]phenoxy]propo 

in the preceding step, in a manner analogous to step e of Example 1. 'H-NMR (300 MHz, 
CDC1 3 ) 8 8.39 (d, J = 7.9 Hz, IH), 7.71 (t, J - 7.9 Hz, 2H), 7.56 (t, J - 7.8 Hz, IH), 6.61 (s, 
IH), 6.56 (s, 1H), 6.53 (s, IH), 5.39 (br s, 2H), 3.91 (t, J = 6.3 Hz, 2H), 3.79 (t, J = 6.1 Hz, 

5 2H), 3.46 (s, 3H), 3.40 (s, 3H), 2.12 (s, 3H), 1.99 (pentet, J = 6.2 Hz, 2H). 

k) S-lS-Methyl-S^-methyl-l^methylsulfonyOphenylsulfonylaminoJphenoxyl 

propoxyguanidine hydrochloride: The title compound was prepared in 85% yield from 

3-[5-memyi-3-[//-memyl-2-(memylsulfonyl)phenyIsulfonylamino]phenoxy]pro 

as prepared in the preceding step, in a manner analogous to step f of Example 1 . 'H-NMR 

10 (300 MHz, DMSO-dJ 5 8.29 (d, J = 7.8 Hz, IH), 7.95 (t, J = 7.7 Hz, 1H), 7.86 (t, J = 7.7 
Hz, 2H), 7.82 (t, J = 7.8 Hz, IH), 7.71 (br s, 4H), 6.71 (s, IH), 6.63 (s, IH), 6.59 (s, IH), 
3.98 (t, J = 6.3 Hz, 2H), 3.91 (t, J = 6.3 Hz, 2H), 3.42 (s, 3H), 3.32 (s, 3H) f 2.21 (s, 3H), 2.02 
(pentet, J = 6.2 Hz, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid 
matrix) calcd. for C 19 H, 6 N 4 0 6 S 3 : 471.1 (M + H), 493.1 (M + Na). Found: 471.1, 492.9. 



15 Example 82 

3-[3-(2^hlorophenylsulfonyloxy)-5-methylphenoxylpropylam 

a) 3-[3-(2-Chlorophenylsulfonyloxy)-5-raethylphenoxyIpropionaIdehyde: Sulfur 
trioxide pyridine complex (847 mg, 5.36 mmol) was added to a solution of 619 mg (1.74 
mmol) 3-[3-(2-chlorophenylsulfony loxy)-5-methy lphenoxy]propanol as prepared according 

20 to step c of Example 1 , 41 1 uL (3.23 mmol) of /W-diisopropylefoylamine, and 230 pL (3.0 

mmol) of dimethylsulfoxide in dichloromethane (10 mL). The reaction mixture was stirred 
at ambient temperature for 1 h and then quenched with 10% citric acid (20 mL). The 
reaction mixture was extracted with diethyl ether (3 x 30 mL), dried (MgS0 4 ), and purified 
by flash chromatography (diethyl ether / petroleum ether (2 : 1 to 4 : 1)) to afford 289 mg 

25 (47% yield) of the title compound as a colorless oil. "H-NMR (300 MHz, CDC1J 8 9.83 (t, 

IH, J= 1.4 Hz), 7.97 (dd, IH), 7.56 - 7.65 (m, 2H), 7.35 - 7.42 (m, IH), 6.60 (br s, IH), 6.57 
(br s, IH), 6.49 (br s, IH), 4.19 (t, 2H, J = 6.1 Hz), 2.86 (dt, 2H, S = 6, 1.4 Hz), and 2.25 (s, 
IH). 

b) 2-[2-[3-(2-Chlorophenylsulfony!oxy)-5-methyIphenoxylethyl-l-methylene| 
30 hydrazinecarboxiimdamidc hydrochloride: A solution of 289 mg (0.82 mmol) of 3-[3- 

(2-chlorophenylsuifonyIoxy)-5-methylphenoxy)propionaldehyde, as prepared in the 
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preceding step, 223 mg (1.62 mmol) of aminoguanidine nitrate, and 200 uL (0.80 mmol) of 
4N HC1 / dioxane in 3 mL of ethanol was stirred at ambient temperature overnight The 
reaction mixture was treated with 10 mL of water and stirred for 15 min. The reaction 
mixture was treated with 1.2 mL of 2N sodium hydroxide and then extracted into 

5 dichloromethane (3 x 20 mL). The organic phase was washed with water (3 x 20 mL), dried 

(KoC0 3 ), and concentrated to give 321 mg of crude product as a free base. The residue was 
dissolved in dichloromethane (1 mL), treated with 800 uL (3.2 mmol) of 4N HC1 / dioxane 
solution. The solvent was removed and the product was triturated from a mixture of 
dichloromethane / ether / hexane to give 190 mg of the title compound as a colorless solid. 

10 'H-NMR (300 MHz, DMSO-d 6 ) 8 1 1.58 (br s, 1H), 7.95 (dd, 1H, J - 7.9, 1.5 Hz), 7.90 - 
7.80 (m, 2H), 7.52 - 7.61 (m, 6H), 6.77 (s, 1H), 6.49 (s, 1H), 6.46 (brt, 1H, J = 2.2 Hz), 4.14 
(t, 2H), 2.67 (q, 2H), and 2.21 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C I7 H 19 C1N 4 0 4 S: 4il.l(M + H). Found: 411.1. 
c) [3-[3^2-Chlorophenylsulfonyioxy)-5-methyIphenoxyIpropylamino]guanidine 

15 diacetate: To 300 mg of 2-[2-[3-(2-chlorophenylsulfonyloxy)-5-methylphenoxy]ethyl-l- 

methylene]hydrazinecarboximidamide hydrochloride, as prepared in the preceding step, in 
tetrahydrofuran (2 mL) was added 3 mL of 2N lithium borohydride in tetrahydrofuran. The 
reaction mixture was stirred overnight, quenched with 2N sodium hydroxide, and extracted 
into dichloromethane. The organic phase was dried (K 2 C0 3 ) and concentrated. The residue 

20 was dissolved in dichloromethane and treated with 1 mL of glacial acetic acid. The solution 
was concentrated in vacuo. The residue was purified, together with the crude product 
obtained from another reaction using 300 mg of 2-[2-[3-(2<hlorophenylsuifonyloxy)-5- 
methylphenoxy]emyl-l-memylene]hydrazinecarboximidamide hydrochloride, by flash 
chromatography using elutions of dichloromethane / methanol / acetic acid (85 : 9.5 : 1.5 

25 to 78 : 1 9 : 3) to give 222 mg of the title compound as a gum. 'H-NMR (300 MHz, CD 3 OD) 
5 7.92 (dd, 1H), 7.67 - 7.77 (m, 2H), 7.44 - 7.51 (ddd, 1H), 6.66 - 6.68 (m, 1H), 6.47 - 6,48 
(m, 2H), 3.97 (t, 2H, J = 6 Hz), 2.94 (t, 2H, J = 7 Hz), 2.21 (s, 3H), 1.91 (pentet, 2H), 1.91 
(s, 6H). Mass spectrum (MALDI-TOF, a-cyano^-hydroxycinnamic acid matrix) calcd. for 
C 1? H 21 C1N 4 0 4 S: 413.1 (M + H). Found: 413,1. 
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Example 83 

S-f5-Meihyl-3^2~iriJIuoromethylphenyisul/onyioxy)phenoxy/propyiam 

guanidine hydrochloride 

a) 5-IVfethyI-3-(2-trifluororaethylphenyIsulfonyIory)phenol: Orcinoi monohydrate (2.84 
g, 20.0 mmol) and 2-trifluoromethyIbenzenesulfonyl chloride (4.90 g, 20.0 mmol) were 
mixed in saturated NaHCOj (70 mL) and diethyl ether (70 mL). The biphasic mixture was 
stirred vigorously at room temperature overnight The reaction mixture was quenched with 
water (1 00 mL) and extracted into ethyl acetate (3 x 80 mL). The organic phase was washed 
with brine (2 x 50 mL) and dried over Na 2 S0 4 . After removing the solvent in vacuo, the 
residue was purified by flash column chromatography (dichloromethane to 2% ethyl acetate 
in dichloromethane) to give the title compound as a white solid (3.65 g, 55%). 'H-NMR 
(300 MHz, CDCI 3 ) 8 8.12 (d, J = 8.0 Hz, 1H), 7.98 (d, J = 7.9 Hz, 1H), 7.80 (t, J = 8.2 Hz, 
1H), 7.69 (t, J = 7.8 Hz, 1H), 6.55 (s, 1H), 6.48 (s, IH), 6.39 (s, 1H), 5.1 1 (s, 1H), 2.23 (s, 
3H). 

b) 3-[5-Methyl-3-(2-trifluoromethylphenylsulfonyloxy)pheQoxy]propanol: To a 

solution of 5-methyI-3-(2-trifluoromethylphenyIsulfonyloxy)phenol (665 mg, 2.0 mmol), 
as prepared in the preceding step, tri-//-butyiphosphine (607 mg, 3.0 mmol), and 1,3- 
propanediol (760 mg, 10 mmol) in tetrahydrofuran (20 mL) was added 1,1'- 
(azodicarbonyl)dipiperidine (757 mg, 3,0 mmol). The mixture was stirred at room 
temperature overnight. Hexane (30 mL) was added to the mixture, and the precipitates were 
removed by filtration. The filtrate was evaporated in vacuo and the residue was purified by 
flash column chromatography (2 ; 1 hexane / ethyl acetate) to give the title compound as a 
colorless oil (745 mg f 94%). 'H-NMR (300 MHz, CDC1 3 ) 8 8.13 (d, J = 7.2 Hz, 1H), 7.99 
(d, J = 7.2 Hz, 1H), 7.80 (t, J = 7.6 Hz, 1H), 7.70 (t, J = 7.3 Hz, 1H), 6.63 (s, 1H), 6.48 (s, 
1H), 6.46 (s, 1H), 4.02 (t, J = 6.0 Hz, 2H), 3.81 (m, 2H), 2.25 (s, 3H), 1.99 (m, 2H), 1.61 (s, 
1H). 

c) 3-[5-Methyl-3-(2-trifluoromethyIphenylsuIfonyloxy)phenoxyjpropionaIdehyde: 

Sulfur trioxide pyridine complex (1.12 mg, 7.0 mmol) was added to a solution of 3-[5- 
methyl-3-(2-trifluoromethylphenylsulfonyloxy)phenoxy]propanol (700 mg, 1.8 mmol), as 
prepared in the preceding step, A'.A'-diisopropylethylamine (0.7 mL, 5.5 mmol), and 
dimethylsulfoxide (0.4 mL, 5.6 mmol) in CH 2 CI 2 (20 mL). The reaction mixture was stirred 
at ambient temperature for 1 hour and then quenched with 10% citric acid (50 mL). The 



WO 98/23565 PCT/US97/21649 

- 153 - 

mixture was extracted into dichloromethane (3 x50 mL), then the dichloromethane solution 
was washed with 10% citric acid (40 mL) and dried over N^SO*. After removing the 
solvent in vacuo, the residue was purified by flash column chromatography (CH 2 C\J to give 
the title compound as a colorless oil (595 mg, 85%). l H-NMR (300 MHz, CDC1 3 ) 8 9.84 
5 (s, IH), 8.13 (d, J = 7.5 Hz, 1H), 7.99 (d, J = 7.5 Hz, IH), 7.80 (t, J = 7.6 Hz, 1H), 7.70 (t, 
J = 7.3 Hz, 1H), 6.62 (s, IH), 6.51 (s, IH), 6.45 (s, 1H), 4.21 (t, J = 6.0 Hz, 2H), 2.87 (t, J 
= 6.0 Hz,2H), 2.25 (s,3H). 

d) 2-[2-[5-Methyl-3-(2-trinuoromethylphenyIsuIfonyloxy)phenoxylethyl-l-methyIeiiel 
hydrazinecarboximidamide nitrate: A solution of 3-[5-methyl-3-(2- 

10 trifluoromethylphenylsulfonyloxy)phenoxy]propionaldehyde (583 mg, 1.5 mmol), as 
prepared in the preceding step, and aminoguanidine nitrate (412 mg, 3.0 mmol) in ethanol 
(10 mL) was stirred at ambient temperature overnight. Water (50 mL) was added to the 
reaction mixture. The precipitates were collected, washed with water (2 x 30 mL) and 
diethyl ether (2 x 30 mL), and dried under high vacuum to give the title compound as a 

15 colorless solid (465 mg, 61%). 'H-NMR (300 MHz, DMSO-d,) 5 8.19 (d, J = 7.7 Hz, IH), 
8.1 1 (d, J = 7.8 Hz, IH), 8.06 (t, J = 7.6 Hz. IH), 7.94 (t, J = 7.6 Hz, IH), 7.74 (brs, IH), 
7.55 (br s, 4H), 4.14 (t, J = 6.3 Hz, 2H), 2.68 (t, J - 9.0 Hz, 2H), 2.21 (s, 3H), Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C l8 H l9 F 3 N 4 0 4 S: 445.1 (M + H), 467.1 (M + Na). Found: 445.0, 466.8. 

20 e) [3-[5-Methyl-3-(2-trinuoromethylphenylsulfonyloxy)phenoxylpropylamino] 
guanidine hydrochloride: A mixture of 2-[2-[5-methyl-3-(2- 

trifluoromethylphenylsulfonyloxy)phenoxy]ethyl- 1 -memylene]hya^necarboximidamide 
nitrate (76 mg, 0.15 mmol) and 10% palladium on carbon (10 mg) in ethanol (5 mL) was 
stirred under hydrogen (balloon) overnight. The catalyst was removed by filtration through 

25 Celite. After evaporating the solvent, the residue was dissolved in dichloromethane (50 
mL), washed with 2 N NaOH (10 mL) and brine (10 mL), and dried over K 2 C0 3 . After 
removing the dichloromethane, the residue was dissolved in HCl-methanol (10 mL) and 
concentrated. The residue was purified by flash column chromatography (10% methanol 
in dichloromethane) to give the title product as a colorless foam (38 mg, 47%). "H-NMR 

30 (300 MHz, DMSO-d 6 ) 8 8.90 (s, IH), 8.19 (d, J - 7.7 Hz, IH), 8. 11 (d, J = 7.8 Hz, IH), 8.06 
(t, J = 7.6 Hz, IH), 7.94 (t, J = 7.6 Hz, IH), 6.90-7.70 (m, 4H), 6.76 (s, IH), 6.41 (s, 2H), 
5.29 (br s, IH), 3.99 (t, J = 9.0 Hz, 2H), 2.82 (m, 2H), 2.20 (s, 3H), 1.78 (m, 2H). Mass 
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spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
C )B H 21 F 3 N 4 0 4 S: 447.1 (M + H). Found: 446.9. 



Example 84 

[3-[3-(5-Chlorothioplienyi'2-5ulfonyloxy)~S-methylphenoxy] 
5 propylamino/guanidine acetate 

a) 3-[3-{5-Chlorothiophenyl-2-sulfonyioxy)-5-methyIphenoxylpropionaIdehyde: To 

3.[3^5^hlorothiophenyl-2-sulfonyloxy)-5-methylphenoxy]propanoi (1.77 g, 4.88 mmol), 
as prepared in step b of Example 5, in dichloromethane (30 mL) containing 
dimethylsulfoxide (760 uL, 9.08 mmol) and A^-diisopropylethytamine (4 mL, 23 mmol) 

10 at 0 °C was added slowly sulfur trioxide pyridine complex ( 1 .55 g, 9.8 mmol). The reaction 
mixture was stirred for 20 min, quenched with excess 5% citric acid (acidic to pH paper), 
and extracted into diethyl ether. The organic phase was washed with additional 5% citric 
acid, dried (MgSOJ, and purified by flash chromatography (dichloromethane to 3% diethyl 
. ether in dichloromethane) to give 1.13 g of the title compound as an oil. 'H-NMR (300 

15 MHz, CDC1 3 ) 5 9.84 (t, IH, J = I Hz), 7.40 (d. ltL J = 4 Hz), 6.95 (d, 1 H, J - 4 Hz), 6.65 

(br s, 1H), 6.51 (br s, 1H), 6.44 (t, IH, J = 2 Hz), 4.22 (t, 2H, J = 6 Hz), 2.89 (dt, 2H, J = 6, 
1 Hz), 2.28 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid 
matrix) calcd. for C 14 H i3 C10 5 S 2 : 383.0 (M + Na). Found: 382.9 

b) 2-l2-[3-(5-Chlorothiophenyl-2-sulfonyloicy)-5-methylpheiioxy]ethyl-l-methy!ene) 
20 hydrazinecarboximidamide nitrate: A mixture of 3-[3-(5-chlorothiophenyl-2- 

sulfonyloxy)-5-methylphenoxy]propionaldehyde (1.60 g, 4.4 mmol) and aminoguanidine 
nitrate (0.73 g f 0.53 mmol) in ethanol (1 5 mL) was stirred overnight at ambient temperature. 
Water (25 mL) was added dropwise over 1 5 min. The mixture was stirred for 30 min then 
filtered to give the title compound (1.75 g, 87%) as a white solid. 'H-NMR (300 MHz, 
25 DMSO-dJ 8 7.76 (d, 1H, J = 4.2 Hz), 7.55 (t, IH, J = 5.0 Hz), 7.40 (d, 1H, J = 4.2 Hz), 6.81 

(br s, 1H), 6.55 (br s, IH), 6.52 (t, IH, J = 2.2 Hz), 4.17 (t, 2H, J = 6.4 Hz), 2.70 (dt, 2H, J 
= 6.4, 5.0 Hz), 2.26 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic 
acid matrix) calcd. for C 15 H I7 CIN 4 0 4 S 2 : 417.0 (M + H). Found: 416.5. 

c) [3-(3-(5-Chlorothiophenyl-2-sulfonyloxy)-5-methylphenoxy]propylamino]guaiiidme 
30 acetate: To 2-[2-[3-(5-chlorothiophenyl-2-sulfonyloxy)-5-methylphenoxy]ethyl-l- 

methylene]hydrazinecarboximidamide nitrate (137.5 mg, 0.29 mmol), as prepared in the 



WO 98/23565 PCT/US97/21649 

-155- 

preceding step, in tetrahydrofuran (I mL) was added I mL of 2M lithium borohydride in 
tetrahydrofiiran. The reaction mixture was stirred for 5 min, basified with 10% potassium 
carbonate, extracted into dichloromethane, dried (K 2 C0 3 ), and concentrated. The residue 
was treated with acetic acid (0.4 mL) and concentrated. The residue was chromatographed 
5 using a 10 g Waters Sep-Pak silica gel column eluting with dichloromethane / methanol / 
acetic acid (89 : 9.8 : 1.2 to 78 : 19 : 3) to give 106 mg of recovered 2-[2-[3-(5- 
chlorothiophenyl-2-suIfonyloxy)-5-methylphenoxy]ethyl-l- 
methylene]hydra2inecarboximidamide acetate and 27 mg of the title compound. Mass 
spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for 
10 C (5 H 19 C1N 4 0 4 S 2 : 419.1 (M + H). Found: 418.8. 

Example 85 

[3-[3-(2-Methoxyphenybulfonyloxy)-5-methylphenoxy]propylaminol 

guanidine diacetate 

a) 3-[3-(2-MethoxyphenyIsulfonyloxy)-5-methylphcnoxy]propionaldehyde: Sulfur 

15 trioxide pyridine complex ( 1.87 g 11.7 mmol) was added in portions over 15 min to a 

solution of 3-[3-(2-methoxyphenyisulfonyloxy)-5-methylphenoxy]propanol (2.07 g, 5.9 
mmol, prepared in step c of Example 2), MA^-diisopropylethylamine (2.15 mL, 12.3 mmol), 
and anhydrous dimethylsulfoxide ( 1 .25 mL, 1 7.6 mmol) in anhydrous dichloromethane ( 1 4 
mL) at 0°C under a nitrogen atmosphere. The solution was stirred at 0°C for 1 h, then the 

20 reaction was quenched with 5% aqueous citric acid (50 mL). The layers were separated, and 

the aqueous layer was extracted with dichloromethane (15 mL). The combined organic 
extracts were washed with 5% aqueous citric acid (50 mL), pH 7 buffer (40 mL) and brine 
(50 mL), dried over Na^SO^ filtered, and evaporated. The residual gold oil was purified by 
flash column chromatography (3 : 2 diethyl ether / hexane) to give the title compound (1 .28 

25 g, 62%) as a colorless oil. 'H-NMR (300 MHz. CDC1 3 ) 6 9.82 (t, 1H, J = 1.5 Hz), 7.82 (dd, 
1H, J - 7.9, 1.7 Hz), 7.62 (ddd, Hi, J = 8.4, 7.4, 1.8 Hz), 7.09 (dd, 1H, J = 8.4, 0.8 Hz), 7.02 
(m, 1H), 6.58 (br s, 1H), 6.54 (br s, 1H), 6.45 (t, 1H, J = 2 Hz), 4.18 (t, 2H, J - 6.1 Hz), 4.02 
(s, 3H), 2.85 (dt, 2H, J = 6.1, 1.5 Hz), 2.24 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano- 
4-hydroxycinnamic acid matrix) calcd. for C, 7 H l8 0 6 S: 373.1 (M + Na). Found: 373.0. 

30 b) 2-[2-[3-<2-MethoxyphenylsulfonyIoxy)-5-methylphenoxylcthyI-l-methytcne) 

hydrazinccarboximidamide acetate: A mixture of aminoguanidine hydrochloride (0.8 1 1 
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g, 7,33 mmol) and 3-[3<2-memoxyphenylsulfonyloxy^^ 

(1 .28 g, 3.66 mmol, prepared in the preceding step) in ethanol (30 mL) was stirred overnight 
at ambient temperature. The mixture was concentrated in vacuo to approximately 15 mL, 
then dichloromethane (60 mL) was added to precipitate excess aminoguanidine 
5 hydrochloride. The mixture was filtered and the filtrate was concentrated. The residue was 
dissolved in dichloromethane (30 mL) and extracted with aqueous NaOH (1.85 mL of 2N 
NaOH in 90 mL water). The aqueous layer was extracted with CH,Cl 2 (2 x 30 mL). The 
combined organic extracts were washed with water (50 mL) and brine (2 x 50 mL), dried 
over K,C0 3 , filtered, and evaporated to give the free base of the title compound (1.38 g, 

10 93%) as a gold foam. 

The acetate salt of the title compound was made by adding glacial acetic acid (0.75 
mL, 30, mmol) dropwise to the free base, 2-[2-[3-(2-methoxyphenylsulfonyloxy)-5- 
methylphenoxy]-ethyl-l-methylene]hydrazinecarboximidamide, (1.03 g, 2.53 mmoL 
prepared above) in dichloromethane (10 mL). Solvent was removed in vacuo at ambient 

15 temperature. Crude acetate salt was purified by flash column chromatography (20% to 
100% of 1 : 10 : 40 acetic acid / methanol / dichloromethane in dichloromethane) to give 
the title compound (0.91 g, 77%) as a white foam. 'H-NMR (300 MHz, CDC1 3 ) 8 7.81 (dd, 
IH, J = 7.9, 1.7 Hz), 7.62 (ddd, 1H. J = 8.4, 7.5, L7 Hz), 7.54 (t, 1H, J = 5 Hz), 7.09 (d, IH, 
J = 8.4 Hz), 7.02 (dt, IH, J = 7.9, 0.9 Hz), 6.57 (br s, IH), 6.50 (br s, 1H), 6.46 (br s, IH), 

20 4.05 (t, 2H. J = 6 Hz), 4.01 (s, 3H). 2.68 (q, 2H. J = 6 Hz), 2.23 (s, 3H). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for CuH^NAS: 407.1 (M 
+ H). Found: 407.0. 

c) (3-lS-(2-MethoxyphenyUuIfonyloxy)-5-inethyIphettoxylpropylaminolguanidine 
diacetate: A solution of 2-[243<2-memoxyphenylsulfonyloxy)-5-methylphenoxy]ethyl-l - 

25 methylene]hydrazinecarboximidamide acetate (239 mg, 0.522 mmol), as prepared in the 
preceding step, in 1 mL of THF was treated with 1 .5 mL of 2M lithium borohydride in THF. 
The reaction mixture was stirred overnight and quenched carefully with 10% hydrochloric 
acid. The reaction mixture was basified with 10% potassium carbonate solution, extracted 
into dichloromethane, dried (K 2 C0 3 ), and concentrated. The residue (1 74 mg) was treated 

30 with 500 uL of acetic acid and concentrated. Chromatography through a lOg Waters Sep- 

Pak silica gel column eluting with dichloromethane / methanol / acetic acid (89 : 9.8 : 1 .2) 
gave 102 mg of the title compound as a gum. 'H-NMR (300 MHz, DMSO-d*) 6 7.67 - 7.74 
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(m, 2H), 7.28 (d, IH, J = 8 Hz), 7.05 (dt, IH, J — 7, 1 Hz), 6.65 (br s, IH), 6.46 (t, 1H, J = 
2 Hz), 6.43 (br s, IH), 4.01 (s, 3H), 3.97 (t, 2H, J -6 Hz), 2.95 (t, 2H f J = 7 Hz), (s, 3H), 
1.92 (s, 6H), 1.90 (pentet, 2H, J = 6 Hz). Mass spectrum (MALDI-TOF, a<yano-4- 
hydroxycinnamic acid matrix) calcd. for C tl H 2 <N 4 0 3 S: 409.2 (M + H). Found: 408.8. 

5 Example 86 

[3-[3'(2-Cyanophenybulfonyloxy)-S-methylphenoxy]propylamm^^ 
a) [3-{2-CyaaophenyIsulfonyloxy)-5-methylphenoxylpropionaIdehyde: Sulfur trioxide 
pyridine complex (480 mg, 3.0 mmol) was added to a solution of 3-[3-(2- 
cyanophenyisuIfonyloxy)-5-methylphenoxy]propanol (3 1 5 mg, 0.9 mmol), as prepared in 

10 step b of Example 6, MAZ-diisopropylethylamine (0.5 mL, 3.9 mmol) and dimethylsulfoxide 
(0.2 mL, 2.8 mmol) in dichloromethane (10 mL). The reaction mixture was stirred at 
ambient temperature for 1 hour and then quenched with 10% citric acid (30 mL). The 
mixture was extracted into dichloromethane (3 x40 mL), and the dichloromethane solution 
was washed with 10% citric acid (30 mL) and dried over Na^SO,. After removing the 

15 solvent in vacuo, the residue was purified by flash column chromatography 

(dichloromethane) to give the title compound as a colorless oil (260 mg, 83%). 'H-NMR 
(300 MHz, CDCi 3 ) 6 9.84 (s, IH), 8.1 1 (m, 1H), 7.94 (m, 1H), 7.78-7.81 (m, 2H), 6.65 (s, 
IH), 6.61 (s, IH), 6.57 (s, IH), 4,24 (t, J = 6.0 Hz, 2H), 2.88 (t, J = 6.0 Hz, 2H), 2.27 (s, 
3H). 

20 b) [2-f3-(2-Cyanophenylsulfonyloxy)-5-methylphenoxyIethyH-methyIenel 

ydrazinecarboximidamide hydrochloride: A solution of 3-[3-(2- 

cyanophenylsuIfonyloxy)-5-methylphenoxy]propionaldehyde (240 mg, 0.7 mmol), as 
prepared in the preceding step, and aminoguanidine nitrate (200 mg, 1.5 mmol) in ethanol 
(8 mL) was stirred at ambient temperature overnight. Water (20 mL) was added to the 

25 reaction mixture. The precipitates were collected, washed with water (2x15 mL) and 

diethyl ether (2 x 20 mL), and dried under high vacuum. The solid was suspended in water 
(40 mL), treated with 2N sodium hydroxide (1 .0 mL), and extracted into dichloromethane 
(3 x 50 mL). The organic phase was dried over K 2 C0 3 . After removing the solvent, the 
residue was dissolved in dichloromethane (1 mL), and the dichloromethane solution was 

30 added to the solution of 1 .5 mL of 0.6M HC1 methanol in diethyl ether (50 mL) to give the 
title compound as a colorless solid (245 mg, 80%). 'H-NMR (300 MHz, DMSO-d,) & 8-28 
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(m, 1H), 8.09 (m, 1H), 7.97-8.04 (ra, 2H), 7.55 (br s, 5 H), 6.80 (s, 1H), 6,50 (s, 2H), 4.15 
(t, J = 6.3 Hz, 2H), 2.68 (m, 2H), 2.22 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4- 
hydroxycinnamic acid matrix) calcd. for C Ig H l9 N s O,S: 402.1 (M + H), 424.1 (M + Na), 
440.1 (M + K). Found: 402.1,424.1,440.1. 

5 c) -[3-(2-CyanophenylsuIfonyIoxy)-5-methylphenoxy]propyIammo]guanidine acetate: 

To a suspension of 2-[2-[3-(2-cyanophenylsulfonyloxy)-5-methylphenoxy]ethyI-l- 
methylene] hydraanecarboximidamide hydrochloride (190 mg, 0.4 mmol), prepared in the 
preceding step, in tetrahydrofuran (5 mL) was added lithium borohydride (2M, 3.0 mL, 6.0 
mmol). The reaction mixture was stirred at ambient temperature for two days under 

10 nitrogen. The solution was acidified (pH 2) with 1 0% HCl solution, and the mixture was 
stirred for 10 minutes. The solution was basified (pH 8-9) with 2N NaOH, and the mixture 
was extracted with dichloromethane (3 x 50 mL). The dichloromethane extracts were 
washed with brine (50 mL) and dried over K,C0 3 . After removing the solvent, the residue 
was purified by flash column chromatography (90 : 9 : 1 dichloromethane / methanol / acetic 

15 acid) to give the title compound as a colorless gum (65 mg, 35%). 'H-NMR (300 MHz, 
CDClj) 5 8.30 (br s, 2H), 7.94-8.1 1 (m, 4H), 6.78 (s, 1H), 6.49 (s, 1 H), 6.43 (s, 1H), 4.09 
(t, J = 8.0 Hz, 2H), 2.75 (t, J = 6.7 Hz, 2H), 2.22 (s, 3H), 1.78 (m, 2H). Mass spectrum 
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C, 8 H 2l N s 0 4 S: 404.1 (M 
+ H). Found: 404.5. 

20 Example 87 

In vitro Inhibition of Purified Enzymes 

Reagents: All buffer salts were obtained from Sigma Chemical Company (St. Louis, MO), 

and were of the highest purity available. The enzyme substrates, 

N-benzoyl-P he -Val-Arg-;?- nit roan Hide (Sigma B7632), 

25 N-benzoyl-Ile-Glu-Gly-Arg-p-nitroanilide hydrochloride (Sigma B229 1 ), 

N-p-Tosyl-Gly-Pro-Lys-p-nitroanilide (Sigma T6140), N-succinyl-Ala-Ala-Pro-Phe- 

p-nitroanilide (Sigma S7388) and N-CBZ-Val-Gly-Arg-p-nitroanilide (Sigma C7271) were 

obtained from Sigma. N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide (BACHEM L-1720) and 

N-succinyl-Ala-Ala-Pro-Val-/?-nitroanilide (BACHEM L-1770) were obtained from 

30 BACHEM (King of Prussia, PA). 

Human a-thrombin, human factor Xa and human plasmin were obtained from 
Enzyme Research Laboratories (South Bend, Indiana). Bovine a-chymotrypsin (Sigma 



WO 98/23565 FCT/US9TOIW9 

-159- 

C4129), bovine trypsin (Sigma T8642) and human kidney cell urokinase (Sigma U5O04) 
were obtained from Sigma. Human leukocyte elastase was obtained from Elastin Products 
(Pacific, MO). 

Kj Determinations: Ail assays are based on the ability of the test compound to inhibit the 
5 enzyme catalyzed hydrolysis of a peptide p-nitroanilide substrate. In a typical 

determination, substrate is prepared in DMSO, and diluted into an assay buffer consisting 
of 50 mM HEPES, 200 mM NaCl, pH 7.5. The final concentrations for each of the 
substrates is listed below. In general, substrate concentrations are lower than the 
experimentally determined value for K^. Test compounds are prepared as a 1.0 mg/ml 

10 solution in DMSO. Dilutions are prepared in DMSO yielding 8 final concentrations 
encompassing a 200 fold concentration range. Enzyme solutions are prepared at the 
concentrations listed below in assay buffer. 

In a typical Kj determination, into each well of a 96 well plate is pipetted 280 uL of 
substrate solution, 10 uL of test compound solution, and the plate allowed to thermally 

15 equilibrate at 37°C in a Molecular Devices plate reader for > 15 minutes. Reactions were 

initiated by the addition of a 1 0 uL aliquot of enzyme and the absorbance increase at 405 nm 
is recorded for 15 minutes. Data corresponding to less than 10% of the total substrate 
hydrolysis were used in the calculations. The ratio of the velocity (rate of change in 
absorbance as a function of time) for a sample containing no test compound is divided by 

20 the velocity of a sample containing test compound, and is plotted as a function of test 
compound concentration. The data are fit to a linear regression, and the value of the slope 
of the line calculated. The inverse of the slope is the experimentally determined value. 
Thrombin: Thrombin activity was assessed as the ability to hydrolyze the substrate 
N-succinyl-Ala-Ala-Pro-Arg-/3-nitroanilide. Substrate solutions were prepared at a 

25 concentration of 32 uM (32 |iM«Km = 180 u.M) in assay buffer. Final DMSO 

concentration was 4.3%. Purified human a-thrombin was diluted into assay buffer to a 
concentration of 15 nM. Final reagent concentrations were: [thrombin] = 0.5 nM, [substrate 
N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide] = 32 u.M. 

Factor X [FXaj: FXa activity was assessed as the ability to hydrolyze the substrate 
30 N-benzoyl-Ile-Glu-Gly- Arg-p-nitroanilide hydrochloride. Substrate solutions were prepared 

at a concentration of 51 |iM (51« = 1.3 mM) in assay buffer. Final DMSO 
concentration was 4.3%. Purified activated human Factor X was diluted into assay buffer 
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to a concentration of 300 nM. Final reagent concentrations were: [FXa] - 10 nM, 
[N-benzoyl-Ile-Glu-Gly-Arg-p-nitroanilide hydrochloride) = 51 uM. 
Plasrain: Plasmin activity was assessed as the ability to hydrolyze the 
N-^-Tosyl-Gly-Pro-Lys-p-nitroanilide. Substrate solutions were prepared at a concentration 
5 of 37 uM (37 uM« = 243 uM) in assay buffer. Final DMSO concentration was 4.3%. 
Purified human plasmin was diluted into assay buffer to a concentration of 240 nM. Final 
reagent concentrations were: [Plasmin] = 8 nM, [N-p-Tosyl-Gly-Pro-Lys-p-nitroanilide] = 
37 uM. 

Chymotrypsin: Chymotrypsin activity was assessed as the ability to hydrolyze 
10 N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide. Substrate solutions were prepared at a 
concentration of 14 uM (14 uM« K m = 62 uM) in assay buffer. Final DMSO concentration 
was 4.3%. Purified bovine chymotrypsin was diluted into assay buffer to a concentration 
of 81 nM. Final reagent concentrations were: [Chymotrypsin] = 2.7 nM, 
[N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide] = 14 uM. 
15 Trypsin: Trypsin activity was assessed as the ability to hydrolyze 

N-benzoyl-Phe-Val-Arg-/7-nitroanilide. Substrate solutions were prepared at a concentration 
of 13 uM (13 uM« = 291 uM) in assay buffer. Final DMSO concentration was 4.3%. 
Purified bovine trypsin was diluted into assay buffer to a concentration of 120 nM. Final 
reagent concentrations were: [Trypsin] - 4 nM, [N-benzoyl-Phe-Val-Arg-p-nitroanilide] = 
20 13 uM 

Elastase: Elastase activity was assessed as the ability to hydrolyze 
N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide. Substrate solutions were prepared at a 
concentration of 19 uM (19 uM« 1^ = 89 fiM) in assay buffer. Final DMSO concentration 
was 4.3%. Purified human leukocyte elastase was diluted into assay buffer to a 
25 concentration of 750 nM. Final reagent concentrations were: [Elastase] = 25 nM, 

[N-succinyl- Ala- Ala-Pro- Val-p-nitroanilide] = 19 uM. 

Urokinase: Urokinase activity was assessed as the ability to hydrolyze 
N-CBZ-Val-Gly-Arg-p-nitroanilide. Substrate solutions were prepared at a concentration 
of 100 uM (100 uM < = 1 .2mM) in assay buffer. Final DMSO concentration was 4.3%. 
30 Purified human kidney urokinase was diluted into assay buffer to a concentration of 1 .2 (xM. 

Final reagent concentrations were: [Urokinase] = 40 nM, and 
N-CBZ-Val-Gly-Arg-p-nitroanilide] = 100 mM. 
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The results of the compounds of Examples 1, 2, 3, 8, 1 1, 82 and 83 arc shown in the 
following table. 

Table 1 



A«ay, K>M> or <*/• inhibition at |nMl) 






Compound 
(Ee. No.» 


Thrombin 


FXa 


Chymatrypsin 


EUstase 


Plasmin 


Trypsin 


82 


2.6 


45000 


(0% at 12500) 


(0% at 12500) 


(0%at 12500) 


36000 


83 


7.2 


(0%at MOO) 


(0% at 1400) 


{0% at 1400) 


(0%at 1400) 


{0%at 
1400) 


1 


7.5 


(0% at 13300) 


(0% at 13300) 


(0% at 13300) 


(0% at 13300) 


37000 


2 


10 


(0% at 2600) 


(0% at 2600) 


(0% at 2600) 


(0% at 2600) 


(0%at 
2600) 


3 


1 


(0% at 21870) 


(OV. at 2 1870) 


(0% at 2 1 870) 


(0% at 21870) 


21000 


S 


10 


(0% at 22490) ' 


(0% at 22490) 


(0%al 22490) 


(0% at 22490) 


25000 


11 


11 


(0% at 21360) 


(0% at 2 1360) 


(0% at 2 1 360) 


(0% at 21360) 


(OV«at 
21360) 



The results indicate that the compounds of the present invention are inhibitors of 
15 proteases, including thrombin. In addition, the compounds of Examples 1, 2, 3, 8, 1 1, 82 

and 83 are potent and highly selective inhibitors of thrombin. 

Having now fully described this invention, it will be understood to those of ordinary 
skill in the art that the same can be performed within a wide and equivalent range of 
conditions, formulations, and other parameters without affecting the scope of the invention 
20 or any embodiment thereof. All patents and publications cited herein are fully incorporated 
by reference herein in their entirety. 
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3-[3K2-Chlorophenylsulfonyloxy)-5-methylphenoxy]propoxyguanidirw 



Me 




3-[3-(2-Methoxyphenylsulfonyloxy)-5-raethylphenoxy]propoxyguanidine 

CH 3 




^^OCH 3 

3-[5-Methyi-3-(quinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidine 

hydrochloride 
CH 3 





NH HCI 




3-[3-(5-Chloro-2-methoxyphenylsulfonyloxy)-5- 
methylphenoxy]propoxyguanidine hydrochloride 
CH 3 



NH HCI 



343<5-IscKidnolinylsulfonyIoxy)-5-methylphenoxy]propoxyguanidine 

hydrochloride 



WO 98/23565 



-163- 



PCT/US97/21649 



3-[5-MethylO-[2^methylsulfonyl)phenylsulfouyloxy]pheno3cy]propoxy 
guanidine hydrochloride 

O ^ 
H 3 <X«,0 





? "0..P f| 1 H 



H 2 N 



HCl 



{3-[[5-Methyl-3-(2-methylsuIfonylphenylsulfonyloxy) 
phenoxy]methyl]cyclopropylmethoxy } guanidine hydrochloride 




<V=.° 




{l-[[5-MethyI-3-(2-cyanophenylsulfonyloxy)phenoxy]methyl] 
cyclopropy Imethoxy } guanidine acetate 




N NH 2 



Q '^0 A J^ H CH3COOH 



{3-[5-Methyl-3-(2-morpholinylsulfonylphenylsuifonyloxy) 
phenoxy]propoxy} guanidine hydrochloride 



cc 




* I II H 



0.../P 

> ^y^./'X / N 

V 



o" ho 



{3-[5-MethyI-3^2<phenylsuIfonyl)phenylsulfonyloxy) 
phenoxy]propoxy} guanidine hydrochloride 




NH 2 
H NH 



HCl 
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{3-[5-Methyl-3K2^4^yLoxycai±K3nyl)piperidinylsulfonyl 
phenylsulfonyIoxy)phenoxy]propoxy } guanidine hydrochloride 




{ 3 -[5 -Methyl-3 -(2-(4-carboxyl)piperidiny isulfony I 
phenylsulfonyloxy)phenoxy]propoxy}guanidine 



^NH 2 
H NH 




3-[5-Methyl-3-(3-methylquinolinyI-8-suIfonyIoxy)phenoxy]propoxyguanidine 

diacetate 
CH 3 

NH 2CH 3 C0 2 H 




Me 



3-[5-MethyI-3-(2-(4-niethylsulfonylpipera2dn- 1 -ylstdfonyl)phenyl 
sulfonyloxy)phenoxy]propoxy}guanidine hydrochloride 




NH2 
NH 
HCI 
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{3-[5-Methyl-3^2^4^2-pyrimidinyl)pipcrazin- 1 -ylsulfbnyl)phenyl 
suIfonyloxy)phenoxy]propoxyguanidine hydrochloride 





O H NH 

N^ 1 



HCI 



3-[5-MethylO<2^A r -ethyl-//-(4-pyridylmethyl)aminosulfonyi) 
phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride 





o.-9 , „ 

.0 H NH 

IS." 



°" CO 



2HCI 



3 -[5-Methyl-3-(2-(4-ethylpiperazin- 1 - 
ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride 




2HCI 

3-[5-Methyi-3^2-(AH2-cyanoethyI)-N-(3-pyridylmelhyl)amino 
sulfonyl)phenylsuIfonyloxy)phenoxy]propoxyguanidine dihydrochloride 





s 



.0 



H NH 



0 k^O 

CN 
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345-Methyl-3^2<A r ^2^thoxycarbonyIediyl)-//-benzylaminosulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride 




n P 

U ^J^Jk„/\.~ ti .NH2 




NH 
HCI 



B-fS-Methyl-S^^/Z-CethoxycarbonylmethyO-N-CS-pyridylmethyl) 
aminosulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidinedihydrochloride 




H NH 



2HCI 



3-[5-Methyl-3-(2-(4-(ethoxycarbonylmethyl)piperazin-l- 
ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride 




{3-[5-Methyl-3-(2-(4-(carboxymethyl)piperazin-l- 
ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxy } guanidine 



n P 

Sln-J^A /\ X NH 2 
. -O NH 

OH 
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3-[5-mcthyl-3-(2-(4-(2-pyridyl)piperazinylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride 





0 Vf 0 AA 0 A^ 0 ^ v NH 2 

tl * HC1 
' \, /™\ NH 



o o N 



3-[5-methyl-3-(2-{4-phenylpiperazinylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride 



O 




U * HC1 



o o — 



3-[5-methyl-3-(2-(4-benzylpiperazinylsulfonyl) 
phenylsulfony!oxy)phenoxy]propoxyguanidine hydrochloride 



-S~, 




HC1 

NH 



0 O 



3-[5-methyl-3-(2-( 4 -(2-methoxyphenyl)pipera2inylsulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride 
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3^5Hnethyl-3K2^AK2^yanoethyl)-^2-furanylmethy!) 
aminosulfonyl)phenylsuIfonyloxy)phenoxy]propoxyguanidine 





N ^ CN NH 

O O 



3-[5-Methyl-3-(2-(4-melhylpiperazinylsuIfotiyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine hydrochloride 



o^o^Y NH2 

NH '"CI 



sulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride 





o'' 

|^ 2HCI 



S-P-MethylO^-C^-methyl-^-pyridyimethyl)^!!!© 
sulfonyi)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride 




S^J^Jk.^/\. .NH2 

NH 



no 



° • " ' 2HCI 
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3-{5-Methyi-3-(2-(2-(4-morpholinyi)ethylamino 
suifonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride 



0,.° 





j n w 

I " — n u 

2HCI 



O N -~N^p 



3-[5-Methyl-3-(2-(4-ethoxycarbonyl- 1 -piperazinylsulfonyl) 
phenyisulfonyioxy)phenoxy]propoxyguanidine hydrochloride 



a 



°vs *° I H 



^S-N N-C0 2 Et NH * HC1 

o o 

3-[5-Methyl-3-(2-(4-pyridylmethyIaminosuIfonyl) 
phenylsulfonyioxy)phenoxy]propoxyguanidine 





V-o^-o-V-o' N Y NH2 
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What Is Claimed Is: 



1. 



A compound having the Formula /: 




NR b R c 



or a solvate, hydrate or pharmaceuticaily acceptable salt thereof; wherein: 

R' is one of C M aikyl, cycloaikyl, alkenyi, alkynyl, aryl, aralkyl or heteroaryl, any 

of which may be optionally substituted; 

Z is one of -NR ,0 SO 2 - -S0 2 NR 10 -, -NR^CCR'R'K -C(R y R z )NR t0 - 

-OS0 2 -, -S0 2 O-, -OCC^R 1 )-, -CCR^R^O-, -NR ,0 CO- or -CONR 10 -; 

R y and R* are each independently one of hydrogen, aikyl, cycloaikyl, aryl, aralkyl, 

hydroxyalkyl, carboxyaikyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or 

carboxy; 

R 2 , R 3 and R< are each independently one of hydrogen, aikyl, cycloaikyl, alkenyi, 
alkynyl, aryl, aralkyl, heteroaryl, trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro, 
carboxamido, -C0 2 R x , -CH 2 OR x or ~OR x , or when present on adjacent carbon atoms, R 2 
and R 3 may also be taken together to form one of -CH=CH-CH=CH- or -(CH 2 ) q -, 
where q is from 2 to 6, and R 4 is defined as above; 

R x , in each instance, is independently one of hydrogen, aikyl or cycloaikyl 
wherein said aikyl or cycloaikyl groups may optionally have one or more unsaturations; 

Yisoneof-O-, -NR 10 -, -S-, -CHR 10 - oracovalent bond; 

X is oxygen or NR 9 ; 

R 9 is one of hydrogen, aikyl, cycloaikyl or aryl, wherein said alkyi, cycloaikyl or 
aryl can be optionally substituted with amino, monoalkylamino, dialkyiamino, alkoxy, 
hydroxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, aryl, heteroaryl, 
acylamino, cyano or trifluoromethyl; 

R 6 is one of hydrogen, aikyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl, 
monoalkylamino(C 2 . I o)alkyl f dialkylamino(C 2 . l0 )alkyl or carboxyaikyl; 
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R 7 , R 1 , R u and R 12 are each independently one of hydrogen, alkyl, aralkyl, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or carboxyalkyl; or 
R 7 and R* are taken together to form -{CH^- where y is zero (a bond), 1 or 2, while R 11 
and R 12 are defined as above; or R 7 and R 12 are taken together to form -(CH^- where q 
5 is zero (a bond), or 1 to 8, while R* and R l 1 are defined as above; or R 8 and R 1 1 are taken 

together to form -<CH 2 ) where r is 2-8, while R 7 and R 12 are defined as above; 

R'°, in each instance, is independently one of hydrogen, alkyl, aralkyl, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylamino(C 2 . l0 )alkyl, dialkylannno(C 2 . t0 )alkyl or 
carboxyalkyl; 

10 R 4 , R b and R c are independently hydrogen, alkyl, hydroxy, alkoxy, aryloxy, 

aralkoxy, alkoxycarbonyloxy, cyano or -C0 2 R w ; 
R w is alkyl, cycioaikyl, phenyl, benzyl, 




where R d and R e are independently hydrogen, C,^ alkyl, C M alkenyi or phenyl, R f is 
15 hydrogen, C,^ alkyl, alkenyi or phenyl, R c is hydrogen, C M alkyl, C 2j6 alkenyi or 

phenyl, and R h is aralkyl or alkyl; 

n is from zero to 8; and m is from zero to 4. 

2. A compound of claim 1, wherein R 1 is one of C M2 alkyl, Q 7 cycioaikyl, 
C 2 ., alkenyi, alkynyl or C M4 aryl, any of which is optionally substituted. 

20 3. A compound of claim 1 , wherein R 1 is one of C 3 . s alkyl, C 4 . 7 cycioaikyl, 

C 2 . 8 alkenyi, C 2 . 8 alkynyl or aryl, any of which is optionally substituted by one or 
two moieties independently selected from the group consisting of alkyl, hydroxy, nitro, 
trifluoromethyl, halogen, alkoxy, aminoalkoxy, aminoalkyl, hydroxyalkyl, 
hydroxyalkoxy, cyano, aryl, amino, monoalkylamino, dialkylamino, carboxy, 
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carboxyalkyl, carboxyalkoxy, mono(hydroxyalkyl)aniino, bis^ydroxyalkyOamino, 
mono(carboxyalkyl)amino, bis(carboxyalkyl)amino, alkoxycarbonylamino, 
alkoxycarbonyl, aralkoxycarbonyl, alkenylcarbonyl, alkynyicarbonyl, alkylsulfonyl, 
alkenylsulfonyl, alkynylsulfonyl, aryisuifonyl, aralkylsulfonyl, alkylsulfinyl, 
5 alkylsulfonamido, arylsulfonamido, aralkyisulfonamido, amidino, guanidino, 

alkyliminoamino, formyliminoamino, trifluoromethoxy, perfluoroethoxy and and 
R ,3 R I4 NS0 2 - where 

R 13 and R M are independently selected from the group consisting of hydrogen, 
alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle, heterocycloalkyl, 
10 carboxyalkyl, alkoxycarbonylalkyl, cyanoalkyl, hydroxyalkyl, aikoxyalkyl, mono- 

and di-alkylaminoalkyl, or R 13 and R M can be taken together with the nitrogen 
atom to which they are attached to form a three to seven membered ring, 
optionally containing one or more heteroatoms in addition to said nitrogen, such 
as oxygen, sulfur, or nitrogen (NR IS ), said ring being preferably saturated, and 
15 said ring having one or two optional substituents, wherein said optional 

substituents and R 15 are independently selected from the group consisting of 
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle, 
heterocycloalkyl, carboxyalkyl, alkoxycarbonylalkyl, cyanoalkyl, hydroxyalkyl, 
aikoxyalkyl, mono- and di-alkylaminoalkyl, carboxy, alkoxycarbonyl, 
20 carboxamido, formyl, alkanoyl, aroyl, aralkanoyl, sulfonyl, alkylsulfonyl, 

alkoxysulfonyl, sulfonamido, phosphonyl, phosphoramido, or phosphinyl. 

4. A compound of claim 1, wherein R l is heteroaryl, optionally substituted 
by one or more of hydroxy, nitro, trifluoromethyl, halogen, C^alkoxy, C 1-6 alkyl, amino, 
mono(C, Jalkylamino, di(C M )alkylamino, cyano, amidino, guanidino, carboxyalkoxy, 

25 trifluoromethoxy or perfluoroethoxy. 

5. A compound of claim 1 , wherein R 1 is pyridyl, pyrazolyl, thiophenyl, 
chromenyl, benzoxazolyl, benzthiadiazolyl, quinazolinyl, quinolinyl, isoquinoiinyl or 
tetrahydroquinolinyl, any of which is optionally substituted by one or more substituents 
independently selected from the group consisting of hydroxy, nitro, trifluoromethyl, 
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halogen, C^alkoxy, C^alkyl, amino, mono(C u )alkylamino f di(C, Jalkylamino, cyano, 
amidino, guanidino, carboxyalkoxy, trifluoromethoxy and perfluorocthoxy. 

6. A compound of claim 1 , wherein Y is one of -0-, -NR 10 - or a covalent 
bond, and R'° in each instance is one of hydrogen, C M alkyl, benzyl, phenethyl, 

5 C 2 . l0 hydroxyalkyl or C 2 _7carboxyalkyl. 

7. A compound of claim 6, wherein Y is - O- . 

8. A compound of claim 1, wherein Z is -S0 2 NR l °- -S0 2 0- or -CH 2 CK 

9. A compound of claim 1 , wherein R*, R b and R c are hydrogen. 

1 0. A compound of claim 1 , wherein R 7 and R 8 and R M and R 12 are 

10 independently hydrogen, C,. 6 alkyl, C<, l0 ar(C, Jalkyl, C 6 . l0 aryl, C 2 . I0 hydroxyalkyl or C^o 
carboxyalkyl. 

11. A compound of claim 1 , wherein R 7 and R 8 are taken together to form 
-(CH 2 ) y - , and y is 0,1 or 2. 

12. A compound of claim 1, wherein n is from 1 to 4. 

15 13, A compound of claim 1, wherein m is zero, 1, 2 or 3. 

14. A compound of claim 1 , wherein m and n are each zero and R 7 , R 8 , R 1 1 
and R 12 are each hydrogen. 

15. A compound of claim 1 , wherein R 2 and R" are hydrogen and R 3 is 

methyl. 

20 16. A compound of claim 1 , wherein: 
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R 1 is one of aryl, pyridinyl, thiophenyl (i.e., thiophene) quinazolinyl, 
quinolinyl or tetrahydroquinolinyi, any of which is optionally substituted by one or two 
of hydroxy, nitro, trifluoromethyl, halogen, C I-6 alkyl, C^o aryi, C M alkoxy, C M 
aminoalkyl, C M aminoalkoxy, amino, mono(C M )alkylamino, di(C M )alkylamino, C 2-6 
alkoxycarbonylamino, C 2 ^ alkoxycarbonyl, carboxy, C w hydroxyalkyl, 
hydroxyaikoxy, mono(carboxyalkyl)amino, bis(Cj., 0 carboxyaikyI)amino, 

ar(C M ) alkoxycarbonyl, C w alkynylcarbonyl, C M aikyisulfonyl, 
alkenylsulfonyl, C w alkynylsulfonyi, Q. 10 arylsulfonyl, C M0 ar(C M ) aikyisulfonyl, C |j6 
alkylsulfinyl, C M alkylsulfonamido, C 6 . l0 arylsuifonamido, ar(C, J 
alkylsulfonaraido, amidino, guanidino, C w alkyliminoamino, formyliminoamino, C 2 . 6 
carboxyalkoxy, C 2 _< carboxyalkyl, carboxyalkylamino, cyano, trifluoromethoxy, 
perfluoroethoxy and R ,3 R ,4 NS0 2 -; 

R 13 and R M are independently selected from the group consisting of hydrogen, 
alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle, heterocycioalkyl, 
carboxyalkyl, alkoxycarbonylalkyl, cyanoalkyl, hydroxyalkyl, alkoxyalkyl, mono- 
and di-alkylaminoalkyl, or R 13 and R M can be taken together with the nitrogen 
atom to which they are attached to form a three to seven membered ring, 
optionally containing one or more heteroatoms in addition to said nitrogen, such 
as oxygen, sulfur, or nitrogen (NR 15 ), said ring being preferably saturated, and 
said ring having one or two optional substituents, wherein said optional 
substituents and R 15 are independently selected from the group consisting of 
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle, 
heterocycioalkyl, carboxyalkyl, alkoxycarbonylalkyl, cyanoalkyl, hydroxyalkyl, 
alkoxyalkyl, mono- and di-alkyiaminoalkyl, carboxy, alkoxycarbonyl, 
carboxamido, formyl, alkanoyl, aroyl, aralkanoyl, sulfonyl, aikyisulfonyl, 
alkoxysulfonyl, sulfonamido, phosphonyl, phosphoramido, or phosphinyl; 
Z is one of -S0 2 0-, -S0 2 NR' 0 -, -C(R y R*)0- or -OC(mC)- t where R y and R z 
are each hydrogen; 

R 2 , R 3 and R 4 are independently one of hydrogen, C M alkyl, C 3 . 8 cycloalkyl, 
phenyl, benzyl, trifluoromethyl, halogen, hydroxy(C M )aIkyl, cyano, nitro, carboxamido, 
carboxy, C M alkoxycarbonyl, C M alkoxymethyl or C M alkoxy; or alternatively, R 2 and 
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R 3 , when present on adjacent carbon atoms, may also be taken together to form one of 
-CH=CH-CH=CH- or -(CH 2 ) q -, where q is from 2 to 6, and R 4 is as defined above; 
Y is one of-O- -S-, -NR 10 -, or a covalent bond; 

R\ R b and R c are each one of hydrogen, C M alkyl, hydroxy, C M alkoxy, phenoxy, 
C M alkyloxycarbonyl, benzyloxycarbonyl, cyano, 




O 



where R h is benzyl, methyl, ethyl, isopropyl, sec-butyl or /-butyl, and where R f is 
hydrogen or C M alkyl; 

R 6 is one of hydrogen, C 5 . 6 alkyl, C 6 . 10 ar(C, Jalkyl, C M0 aryl, 
C 2 ., 0 hydroxyalkyl, C 2 . t0 aminoalkyl, mono(C, Jalkyiamino(C 2 . 8 )alkyl, 
di(C M )alkylamino(C 2 .j)alkyl or C 2 . i0 carboxyalkyl; 

R 7 , R 8 , R 11 and R u are independently one of hydrogen, C,^ alkyl, C 2 _ l0 
carboxyalkyl or C^o hydroxyalkyl, or R 7 and R 8 are taken together to form -{CH 2 ) y - 
where y is zero, 1 or 2, while R 11 and R u are defined as above; or R 7 and R 12 are taken 
together to form -{CH 2 ) q -, where q is zero (a bond), or 1, 2 or 3, while R 8 and R 11 are 
defined as above; or R 8 and R n are taken together to form -(CH 2 ) r -, where r is 2, 3, or 4, 
while R 7 and R' 2 are defined as above; 

R 9 is hydrogen, or C M0 alkyl, optionally substituted with amino, 
mono(C M )aIkylamino, C M alkoxy, hydroxy, carboxy, phenyl, C M alkyloxycarbonyl, 
Cfi.,0 ar(C M )alkoxycarbonyI, C M acylamino, cyano or trifluoromethyl; 

R 10 , in each instance, is independently hydrogen, C,^ alkyl, benzyl, phenyl, Q.io 
hydroxyalkyl, C^o aminoalkyl, C M monoalkylamino(C 2 . 8 )alkyl, C M 
dialkylamino(C 2 Jalkyl or Cj.,o carboxyalkyl; 

n is from zero to 8; and m is from zero to 4. 

1 7. A compound of claim 1 , wherein: 

R 1 is one of phenyl, naphthyl, pyridyl, thiophenyl, quinolinyl or isoquinolinyl, 
optionally substituted by one or two of chloro, methoxy, methyl, trifluoromethyl, cyano, 
nitro, amino or dimethylamino; 
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Z is one of -S0 2 0-, -S0 2 NR l °- -CH 2 0- or -OCH 2 -; 
R 2 and R 3 are hydrogen or C M alkyl, or R 2 and R 3 may also be taken together to 
form -€H=CH-CH=CH-; 

R 4 is one of hydrogen, methyl, methoxy or trifluoromethyl; 
Y is one of O, NR 10 or a covalent bond; 
R\ R b and R c are hydrogen, hydroxy, 




O 



where R h is benzyl or r-butyl, and where R f is hydrogen or methyl; 

R 6 is hydrogen, C M alkyl, hydroxyalkyl, carboxyalkyl, C 2A aminoalkyl, 
dimethylamino(C 2 .,)alkyl, or methylamino(C2. g )alkyl; 

R 7 , R*, R n and R 12 are independently one of hydrogen, C Ij6 alkyl, C 2 ., 0 
hydroxyalkyl or C 2 ., 0 carboxyalkyl, or R 7 and R 8 are taken together to form -{CH 2 ) y - 
where y is zero, 1 or 2, while R [1 and R 12 are defined as above; or R 7 and R' 2 are taken 
together to form -(CH^-, where q is zero (a bond), or 1 , 2 or 3, while R* and R" are 
defined as above; or R 8 and R M are taken together to form -(CH 2 ) r - where r is 2, 3 or 4, 
while R 7 and R 12 are defined as above; 

R 9 is hydrogen or C M alkyl; 

R 10 , in each instance, is independently hydrogen, C M alkyl, hydroxyalkyl, 
carboxyalkyl, aminoalkyl, dimethylamino(C 2 . s )alkyI, methylamino(C 2 . 8 )alkyl; 
n is from zero to 4; and m is zero, 1 , 2 or 3. 

18. A compound of claim 1 , wherein: 

R 1 is phenyl, substituted by C u alkylsulfonyl, C M0 arylsulfonyl or R l3 R u NS0 2 - 

where 

R 13 and R 14 are independently selected from the group consisting of hydrogen, 
C M alkyl, C 3 . 7 cycloalkyl, C w alkenyl, C 2 ^ alkynyl, C 6 . l0 aryl, C M0 ar(C M )alkyl, pyridyl, 
pyridyl(C M )alkyl, carboxy(C M )alkyi, C M aikoxycarbony[(C M )alkyl, cyano<C M )alkyl, 
hydroxy(C M )alkyl, C M alkoxy(C M )alkyl, mono- and di-(C M )alkylamino(C M )alkyl, or 
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R 13 and R H can be taken together with the nitrogen atom to which they are attached to 
form a heterocyclic ring selected from the group consisting of N-morpholinosulfonyl, 
N-piperazinylsulfonyi (optionally N' substituted with C l-6 alkyl, C M hydroxyalkyl, C^q 
aryl, aryl(C, Jalkyl, C M alkylsuifonyl, Q. t0 arylsulfonyl, C w alkylcarbonyl, 
rnorpholino or aryicarbonyi), N-pyrrolylsulfonyl, N-piperidinylsulfonyl, 
N-pyrrolidinylsulfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl, wherein said 
heterocyclic ring can be optionally substituted with one or two of C M alkyl, C 3 . 7 
cycioalkyi, C^.o aryl, ar(C M )alkyl, heterocycle, heterocycioalkyl, carboxy(C, Jalkyl, 
C M )alkoxycarbonyl(C M )alkyl, cyano(C M )alkyl, hydroxy(C, Jalkyl, C M 
alkoxy(C M )alkyl, mono- and di-(C M )aikyiamino(C M )alkyU carboxy, C M 
alkoxycarbonyl, carboxamido, formyl, C M alkanoyl, C 6 . 10 aroyl, C 6 . 10 ar(C M )alkanoyl, 
sulfonyl, alkylsulfonyl, C,^ alkoxysulfonyl, sulfonamide phosphonyl, 
phosphoramido, or phosphinyl; 

Z is one of -S0 2 0- -S0 2 NR 10 -, -CH 2 0- or -OCH 2 -; 

R 2 and R 3 are hydrogen or C M alkyl, or R 2 and R 3 may also be taken together to 
form -CH -CH-CH =CH-; 

R 4 is one of hydrogen, methyl, methoxy or trifluoromethyl; 
Y is one of O, NR 10 or a covalent bond; 
R\ R b and R c are hydrogen, hydroxy, 




where R h is benzyl or f-butyi, and where R r is hydrogen or methyl; 

R 6 is hydrogen, C M alkyl, hydroxyalkyl, C w carboxyalkyl, C 2 ^ aminoalkyl, 
dimethylaminoCCjJalkyl, or methylaminoCC^alkyl; 

R 7 , R J , R n and R 12 are independently one of hydrogen, C M alkyl, C 2 . I0 
hydroxyalkyl or C 2 . [0 carboxyalkyl, or R 7 and R 1 are taken together to form -(CH 2 ) y - 
where y is zero, I or 2, while R u and R' 2 are defined as above; or R 7 and R 12 are taken 
together to form -<CH 2 ) q - where q is zero (a bond), or 1, 2 or 3, while R* and R M are 
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defined as above; or R 1 and R" are taken together to form -(CHj)-, where r is 2, 3 or 4, 
while R 7 and R 12 are defined as above; 
R 9 is hydrogen or C M alkyl; 

R 10 , in each instance, is independently hydrogen, C M alkyl, C 2j< hydroxyalkyl, 
carboxyalkyl, C M aminoalkyl, dimethylamino^.^alkyl, methylamino(C 2 .,)aikyl; 
n is from zero to 4; and m is zero, 1, 2 or 3, 

19. A compound of claim 1 , wherein the moiety -Z-R 1 is attached to the 
benzene ring in a position meta- to Y. 

20. A compound having the formula: 




10 (ID 



or a solvate, hydrate, pharmaceutical^ acceptable salt or prodrug thereof: wherein 

R 21 is one of phenyl, naphthyl, thiophenyl, quinolinyl or isoquinolinyl, optionally 
substituted by one or two substituents independently selected from the group consisting 
of halogen, C M alkyl, C M alkoxy, methoxy, trifluoromethyl, cyano, nitro, amino or 

15 dimemylarnino; and when R ZI is phenyl, said phenyl can be optionally substituted by C u 
alkylsulfonyl, C M0 arylsulfonyl, C M0 ar(C, J alkylsulfonyl, Q.,0 arylsulfonamido, 
Ce.,0 ar(C, J alkyl sulfonamide, //-morpholinosulfonyl, or R 22 R 23 NS0 2 - where R 22 and 
R 23 are independently selected from the group consisting of hydrogen, C M alkyl, C 3 . 7 
cycloalkyl, alkenyl, C M alkynyl, C 6 . l0 aryl, Cj. w ar(C M )alkyl, pyridyl, 

20 pyridyl(C M )alkyl, carboxy(C, Jalkyl, C M alkoxycarbonyl(C M )alkyl, cyano(Ct Jalkyl, 

hydroxy(C M )alkyl, C M alkoxy(C, Jalkyl, mono- and di-(C M )alkylamino(C,. 4 )alkyl, or 
R 22 and R 23 can be taken together with the nitrogen atom to which they are attached to 
form a heterocyclic ring selected from the group consisting of N-morphoIinosulfonyl, 
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N-piperazinylsulfonyl (optionally N' substituted with C w alkyl, C M hydroxyalkyl, C M0 
aryl, Q. 10 aryKC, JalkyI, aikylsulfonyl, C^ w arylsuifonyl, C M alkylcarbonyl, 
morpholino or arylcarbonyl), N-pyrrolyIsuIfonyI t N-piperidinylsulfonyl, 
N-pyrrolidinylsulfonyi, N-dihydropyridyisulfonyl, N-indolylsulfbnyl, wherein said 
heterocyclic ring can be optionally substituted with one or two of C M alkyl, C 3 . 7 
cycloalkyl, aryl, C M0 ar(C M )aUcyI, heterocycle, heterocycloalkyl, carboxy(C M )aikyl, 
C M )alkoxycarbonyl(C M )alkyl, cyano(C M )alkyl, hydroxy(C w )alkyl, C M 
aikoxy(C M )alkyl, mono- and di-(C M )alkylamino(C M )alkyl, carboxy, 
alkoxycarbonyl, carboxamido, formyl, C M alkanoyl, C^ lQ aroyl, C^ lQ ar(C M )alkanoyl, 
sulfonyl, aikylsulfonyl, alkoxysuifonyl, sulfonamido, phosphonyl, 
phosphoramido, or phosphinyl; 

R 24 is hydrogen or C M alkyl; 

Y' is one of O, NR 10 or a covalent bond hydrogen, C u alkyl, C^q ar(C M )alkyl, 
Ce.,0 aryl, C 2 . t0 hydroxyalkyl C 2 . 10 arninoalkyl, C 2 . 7 carboxyalkyl, mono(C M 
alkyOaminoCC^^alkyl, and di(C M alkyl)amino(C,. 8 )alkyl; and 

a and b are 0, 1 or 2; 

X' isOorNR 29 ;and 

R 29 is hydrogen or C M alkyl. 



21. A compound of claim 20, wherein: 

K 2A is methyl; Y is O; a is one; and X* is O or NH. 

22. A compound having the formula: 



R24 




or a solvate, hydrate, pharmaceutical^ acceptable salt or prodrug thereof; 
wherein 
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R 21 is one of phenyl, naphthyl, thiophenyl, quinolinyl or isoquinolinyl, optionally 
substituted by one or two substituents independently selected from the group consisting 
of halogen, C M alkyl, C M alkoxy, methoxy, trifluoromethyi, cyano, nitro, amino or 
dimethylamino; and when R 21 is phenyl, said phenyl can be optionally substituted by C M 
5 alkylsulfonyl, C 6 . l0 arylsulfonyl, C M0 arCC, J alkylsulfonyl, C^o arylsdfonamido, 

Q_, 0 ar(C M ) alkylsulfonamido, //-morpholinosulfonyl, or R^R^NSCV, where R 22 and 
R 23 are independently selected from the group consisting of hydrogen, C M alkyl, C^ 7 
cycloaikyl, alkenyl, alkynyl, C 6 . l0 aryi, C 6 . I0 ar(C M )alkyl, pyridyl, 
pyridyl(C M )alkyl, carboxy(C M )alkyl, C M alkoxycarbonyl(C M )alkyl, cyano(C M )alkyl, 

10 hydroxy(C M )alkyl, C M alkoxy(C M )aikyl, mono- and di-(C M )alkylamino(C M )alkyl, or 
R 22 and R 23 can be taken together with the nitrogen atom to which they are attached to 
form a heterocyclic ring selected from the group consisting of N-morpholinosulfonyl, 
N-pipcrazinylsulfonyl (optionally N' substituted with C M alkyl, C M hydroxyalkyl, C^ 0 
aryl, C^o aryKOlkyl, C M alkylsulfonyl, C M0 arylsulfonyl, C M alkylcarbonyl, 

15 morpholino or C M0 arylcarbonyl), N-pyrrolylsulfonyl, N-piperidinylsulfonyl, 

N-pyrrolidinylsulfonyl, N-dihydropyridylsulfonyl, N-indolylsulfonyl, wherein said 
heterocyclic ring can be optionally substituted with one or two of C M alkyl, C 3 . 7 
cycloaikyl, C^o aryl, ar(C M )alkyl, heterocycle, heterocycloalkyl, carboxy(C^)alkyl, 
C M )alkoxycarbonyl(C M )alkyl, cyano(C, Jalkyl, hydroxy(C, Jalkyl, C M 

20 alkoxy(C M )alkyi, mono- and di-(C M )alkylaraino(C M )alkyl, carboxy, C M 

alkoxycarbonyl, carboxamido, formyl, C M alkanoyl, C«. l0 aroyl, C M0 ar(C M )alkanoyl, 
sulfonyl, alkylsulfonyl, alkoxysulfonyl, sulfonamido, phosphonyl, 
phosphoramido, or phosphinyl; 

K 1A is hydrogen or C M alkyl; 

25 X'isOorNR^and 

R 29 is hydrogen or C M alkyl; 

Y' is one of 0, NR 10 or a covalent bond hydrogen, C 1j6 alkyl, Q.,0 ar(C, Jalkyl, 
C M0 aryl, C 2 . l0 hydroxyalkyl C 2 . 10 aminoalkyl, C 2 . 7 carboxyalkyl, mono(C M 
alkyl)amino(C,. g )alkyl, and di(C M alkyl)amino(C ul )alkyl; and 
30 b is 0, 1 or 2. 



23. 



A compound of claim 1, which is one of 
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3-[3K2^Worophenyls^onyioxy)-5-ine%iphenoxy]propoxyguanidine; 
3-[3K2-methoxyphenylsdfonyloxy^ 

3-[5-methyl^Kquinolinyi-8-suIfonyloxy)phenoxy]propoxyguanidinehydrocW 
3-[3<5-cWoro-2-methoxyphenylsulfonyloxy)-5-methylphenoxy]propoxyguanidine 

hydrochloride; 

3-[3-(5-isoquinolinylsulfonyloxy)-5-methylpta 

3-[5-methyl-3-[2-(methylsulfonyl)phenylsulfonyloxy]phenoxy]propoxyguanidine 
hydrochloride; 

l-[[5-methyl-3-(2-methylsulfonylphenylsulfonyloxy)phenoxy]methyl] 
cyclopropylmethoxyguanidine hydrochloride; 

345-methylO-(2-moipholinylsulfonylphenylsulfonyloxy)pheaoxy]propoxyguanidine 
hydrochloride; 

3-[5-methyl-3-(2-(phenylsulfonyi)phenylsuIfonyloxy)phenoxy]propoxyguanidine 
hydrochloride; 

345-methyi-3<2<4^thyIoxycarbonyl)piperidinylsulfonylphenylsulfonyloxy) 
phenoxyjpropoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-carboxyl)piperidinylsulfonylphenylsulfonyloxy) 
phenoxyjpropoxyguanidine; 

3-[5-methyl-3-(3-methylquinolinyl-8-sulfonyloxy)phenoxy]propoxyguanidine diacetate; 
345-methylO<2-(4-methylsulfonylpiperazin-l-ylsuifonyl)phenylsulfonyloxy)phenoxy^ 

propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-(4-(2-pyrimidinyl)pipera2in-l-ylsulfonyl)phenylsulfonyloxy 

propoxyguanidine hydrochloride; 

345-methyl-3<2-(fl^thyl^ 

phenoxyjpropoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(4-ethyIpiperazin-l-ylsulfonyl)phenylsulfonyloxy) 

phenoxyjpropoxyguanidine dihydrochloride; 

3-[5-raethyl-3<2-(//-(2^yanoethyl)-A r <3-pyridylmethyl)aminosulfonyl) 
phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride; 
3-[5-methylO-(2-(A r K2^thoxycarbonylethyl)-//-benzylaminosulfonyi)phenyI- 
sulfonyloxy)phenoxy]propoxyguanidine hydrochloride; 
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3-[5-methyl-3<2^/<ethoxycarbon^ 

phenylsiilfonyloxy)phenoxy]propoxyguanidinedihydrochloride; 

3-[5-methyl-3-(2-(4-{ethoxycarbonylmethyl)piperazin-l- 

ylsulfonyI)pheny!sulfonyloxy)phenoxy] propoxyguanidine dihydrochloride; 

3-[5-methyl-3-(2-(4-{carboxymethyi)piperazin-l- 

ylsulfonyl)phenylsulfonyloxy)phenoxy]propoxyguanidine; 

3-[5-methyl-3-(2-(4-(2-pyridyI)piperazinylsuifonyl)phenylsulfonyloxy) 

phenoxy]propoxyguanidine hydrochloride; 
3-[5-methyl-3-(2-(4-phenylpiperazinylsulfonyI)phenylsulfonyloxy) 

phenoxy]propoxyguanidine hydrochloride; 
3-[5-methyl-3-(2-(4-benzylpiperazinylsulfonyl)phenylsulfonyloxy) 

phenoxy]propoxyguanidine hydrochloride; 

3-[5-methylO<2^4-(2-methoxyphenyl)piperazinylsulfonyl)phenylsulfonyloxy)phenoxy] 
propoxyguanidine hydrochloride; 

3-[5-me%10<2-(^2-cyanoethyl)-A^^2-f\iranylme%l)aminosulfonyl) 

phenylsulfonyloxy)phenoxy]propoxyguanidine; 
3-[5-methyl-3-(2-(4-methylpiperazinylsulfonyl)phenylsulfonyloxy) 

phenoxy]propoxyguanidine hydrochloride; 

3-[5-methyl-3K2Ktf-ben^^^ 

phenylsulfonyloxy)phenoxy]propoxyguanidine dihydrochloride; 

345-methyW<2^tf-methyl-AK3^ 
phenoxy]propoxyguanidine dihydrochloride; 

3-[5-methyl-3K2K2K4-morpholinyl)ethylaminosulfonyl)phenylsulfonyloxy)pheno 
propoxyguanidine dihydrochloride; 

3-[5-methyl-3^2K4^thoxycaitonyl-l-pipera2anylsulfonyl)phenylsulfonyloxy)phe^^ 
propoxyguanidine hydrochloride; 

3-[5-methyl-3-(2-{4-pyridylmethylaminosulfonyl)phenylsulfonyloxy) 

phenoxy]propoxyguanidine; 

or a hydrochloride or acetate salt thereof. 



24. 



A compound having the Formula /: 
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Y 




R12 R 6 



NR b R c 



I 



or a solvate, hydrate or pharmaceutical^ acceptable salt thereof; wherein: 

R l is one of alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl or heteroaryl, any of 

which may be optionally substituted; 

Z is one of-NR l0 SO 2 - -S0 2 NR'°- -NR^CCRU*)-, -Cflt^NR 10 - 

-OS0 2 - -S0 2 0- -OCCR'R 2 )-, -C(R y R*)0- -NR ,0 CO- or -CONR 10 -; 

R y and R r are each independently one of hydrogen, alkyl, cycloalkyl, aryl, aralkyl, 

hydroxyalkyl, carboxyalkyl, aminoalkyl, monoalkylaminoalkyi, dialkylaminoalkyl or 

carboxy; 

R 2 , R 3 and R* are each independently one of hydrogen, alkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, aralkyl, heteroaryl, trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro, 
carboxamido, -C0 2 R x , -£H 2 OR x or-OR x , or when present on adjacent carbon atoms, R 2 
and R 3 may also be taken together to form one of -CH=CH-CH=CH- or -(Cfy,,-, 
where q is from 2 to 6, and R A is defined as above; 

R\ in each instance, is independently one of hydrogen, alkyl or cycloalkyl 
wherein said alkyl or cycloalkyl groups may optionally have one or more unsaturations; 

Yis oneof-O-.-NR 10 -, -S-,-CHR 10 - or a covalent bond; 

R w is alkyl, cycloalkyl, phenyl, benzyl, 




or 
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A. 

5 



10 

B. 

15 



20 C. 



x R d and R* are independently hydrogen, C w alkyl, Cm alkenyl or phenyl, R f is 
ogen, C w alkyl, alkenyl or phenyl, R e is hydrogen, C M alkyl, alkenyl or 
tyl, and R h is aralkyl or C,^ alkyl; and: 

R 7 and R' 2 are taken together to form — (CH 2 ) 0 — , where o is 1 , 2 or 3; 

R 11 is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyalkyl; R 8 is 

hydrogen; 

R*, R b and R c are hydrogen, hydroxy, 



where R h is benzyl or /-butyl, and where R f is hydrogen or methyl; and 

R 6 is hydrogen, C M alkyl, hydroxyalkyl, C 2U carboxyalkyl, C 2Jl aminoalkyl, 

dimemyiamino(C 2 JalkyI, or methylamino^Jalkyl; or 

R 7 is hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyalkyl; 

R 8 and R 12 are taken together to form — CH 2 — CH 2 — (CHJ—, where p is I, 2 or 

3; R 7 is hydrogen; and 

R\ R b and R c are hydrogen, hydroxy, 



where R h is benzyl or /-butyl, and where R f is hydrogen or methyl; and 

R 6 is hydrogen, C M alkyl, hydroxyalkyl, carboxyalkyl, aminoalkyl, 

dimethylamino(C 2 Jalkyl, or methylaminoCCj Jalkyl; or 

R 6 and R b are taken together to form *=CH — N=CH — NH — or — CH 2 — (CHa) f — 

where r is 1, 2 or 3; R* is hydrogen or hydroxy; 

R c is hydrogen, alkyl, hydroxy, alkoxy, aryloxy, aralkoxy, alkoxycarbamoyloxy, 
cyano or — C0 2 R w — , where R w is as defined above; R 7 and R* are each 
independently one of hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyalkyl, 
or R 7 and R* are taken together to form — (CH 2 ) y — , where y is zero, 1 or 2; R 11 is 
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hydrogen; and R 12 is one of hydrogen, alkyl, cycloalkyl or aryl, wherein said 
alkyl, cycloalkyl or aryl can be optionally substituted with amino, 
monoalkylamino, dialkylamino, alkoxy, hydroxy, carboxy, alkoxycarbonyl, 
aryloxycarbonyl, aralkoxycarbonyl, aryl, heteroaryl, acylamino, cyano or 
trifluoromethyl; or 

D. R* and R c are taken together to form — CH 2 — (CHj), — , where s is I or 2; and 
K 6 is hydrogen, alkyl, alkoxy, aryloxy, aralkoxy, alkoxycarbonyloxy, cyano or 
— C0 2 R w — , where R w is as defined above; R 7 and R* are each independently one 
of hydrogen, alkyl, aralkyl, aryl, hydroxyalkyl or carboxyalkyl, or R 7 and R 8 are 
taken together to form ~(CH 2 ) y - where y is zero, 1 or 2; R n is hydrogen; and R 12 
is one of hydrogen, alkyl, cycloalkyl or aryl, wherein said alkyl, cycloalkyl or aryl 
can be optionally substituted with amino, monoalkylamino, dialkylamino, alkoxy, 
hydroxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, aryl, 
heteroaryl, acylamino, cyano or trifluoromethyl. 

25. A compound having Formula IX: 




IX 



wherein 

R' is one of alkyl, cycloalkyl, alkenyl, alkynyl, aryl, aralkyl or heteroaryl, any of 
which may be optionally substituted; 

Z is one of-NR I0 SO 2 -, -S0 2 NR 10 - -NR'^RrR 1 )-, -CCR^NR 10 -, 
-OS0 2 - -S0 2 CK -OQR'R 1 )-, -C(R y R r )0- 3 -NR l0 CO- or -CONR 10 -; 

R y and R z are each independently one of hydrogen, alkyl, cycloalkyl, aryl, aralkyl, 
hydroxyalkyl, carboxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or 
carboxy; 

R 2 , R 3 and R 4 are each independently one of hydrogen, alkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, aralkyl, heteroaryl, trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro, 
carboxamido, -C0 2 R x , -CH 2 OR x or -OR*, or when present on adjacent carbon atoms, R 2 
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and R 1 may also be taken together to form one of -CH=CH-CH=CH- or -(CHJ,,-, 
where q is from 2 to 6, and K 4 is defined as above; 

R*, in each instance, is independently one of hydrogen, alkyl or cycloalkyl 
wherein said alkyl or cycloalkyl groups may optionally have one or more unsaturations; 
5 Y is one of -0-, -NR 10 -, -S-, -CHR 10 - or a covalent bond; 

R 7 t R 8 , R" and R 12 are each independently one of hydrogen, alkyl, aralkyl, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkyllaminoalkyl or carboxyalkyl; or 
R 7 and R* are taken together to form -(CH^- where q is zero (a bond), 1 or 2, while R 11 
and R 12 are defined as above; or R 7 and R' 2 are defined as above; or R l and R n are taken 
10 together to form -(CH^-, where r is 2-8, while R 7 and R 12 are defined as above; 

R 10 , in each instance, is independently one of hydrogen, alkyl, aralkyl, aryl, 
hydroxyalkyl, aminoalkyl, monoalkylamino(C 2 . l0 )alkyl, dialkylamino^.Jalkyl, 
carboxyalkyl or alkoxycarbonylalkyl; 
n is from zero to 8; and 
15 m is from zero to 4. 

26. A pharmaceutical composition for inhibiting proteolysis in a mammal, 
comprising an amount of a compound of any one of claims 1, 16, 17, 18, 20, 22 or 23 
effective to inhibit proteolysis, and a pharmaceutically acceptable carrier or diluent. 

27. The pharmaceutical composition of claim 26, comprising an amount of 
20 said compound effective to inhibit a trypsin-like protease. 

28. A method of inhibiting proteolysis in a mammal, comprising 
administering to the mammal a composition of claim 26. 

29. The method of claim 28, wherein a trypsin-like protease is inhibited. 



25 



30. A method of treating pancreatitis, thrombosis, ischemia, stroke, 
restenosis, emphysema or inflammation in a mammal, comprising administering to 
mammal a composition of claim 26. 
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31. A method of inhibiting thrombin-induced platelet aggregation and clotting 



32. A method for inhibiting thrombin in blood comprising adding to the blood 
a compound of claim 1. 

33 . A method for inhibiting formation of blood platelet aggregates in blood 
comprising adding to the blood a compound of claim 1 . 

34. A method for inhibiting thrombus formation in blood comprising adding 
to the blood a compound of claim 1 . 

35. In a device used in blood collection, blood circulation, and blood storage 
wherein said device includes an effective amount of a thrombin inhibiting compound or 
macromolecule as an anticoagulant, either embedded in, or physically linked to, one or 
more materials that form the structure of said device, the improvement comprising 
employing as said thrombin inhibitor one or more compounds as claimed in claim I . 

36. The device of claim 35, wherein said device is a catheter, blood dialysis 
machine, blood collection syringe, blood collection tube, blood line or extracorporeal 
blood circuit. 

37. The device of claim 35, wherein said device is a stent that can be 
surgically inserted into a mammal. 

38. A process for preparing an aminoguanidine compound of claim 1 , 
comprising reacting an aminoguanidine of the formula 



of fibrinogen in plasma, comprising administering to the mammal a composition of 



claim 26. 




N 



NR b R c 
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wherein R 9 , R*, R b and R c are defined in claim 1 , with a caibonyl-containing compound 
of the formula 



,12 



R 



VIII 



wherein R'-R\ Z, Y, n, m, R 7 , R*. R n and R 12 are defined in claim 1 to form an 
5 amidinohydrazone, and thereafter selectively reducing the hydrazone carbon to nitrogen 
double bond of the amidinohydrazone. 

39. The process of claim 38, wherein the aminoguanidine of Formula // is 
provided as a hydrochloride, acetate or nitrate salt. 



10 



40. The process of claim 38, wherein the reaction is conducted at ambient 
temperature using an alcohol as a solvent. 



4 1 . The process of claim 38, wherein an acid is added to the reaction mixture. 

42. A process for preparing an alkoxyguanidine compound of claim 1 , 
comprising reacting an alkoxyamine compound of the formula 




,12 



K 8 v 



R9 

I 

NH 



DC 



15 



wherein R'-R 4 , Z, Y, n, m, R 7 , R 8 , R 9 , R l, and R 12 are defined in claim I, with a 
guanidinylating reagent. 
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43. The process of claim 42, wherein said guanidinylating reagent is 
aminoiminosuifonic acid, optionally substituted \H- pyrazole-l-carboxamidines, or 
N,N , -bis(tert-butoxycarbonyl) S-methyl isothiourea. 



